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GREEN MULTI-PLATER 





The MULTI-PLATER provides, in one 
cabinet, eight (8) separate seleniyn 
rectifier sections each having an outpy 
capacity of 6 volts 500 amperes. 


For quick, simple installation an 
mobility, MULTI-PLATERS are mounted 
on cone bearing casters. 








Separate output terminals make jt 
possible to connect each rectifier section § 
to a separate tank, or several section 
may be added together for higher volt. § 
age or greater current capacity, or all § 
the sections may be grouped together in § 
a single bank. 


When sections are used individually, 
or in groups, there are several hu ndred 
possible combinations; for exam le: If 
all eight sections are interconnec‘ 2d any 
one of the following outputs ray be 
obtained: 


6 volts 4000 amperes 
or 12 volts 2000 amperes 
or 24 volts 1000 amperes, 
or 48 volts 500 amperes 


Standard MULTI-PLATERS provide 
internal connections for operation from 
220, 260, or 440 volt 60 cycle 3 phase 


: if ER Pees : supply. 
om a a MULTI-PLATERS can be furnished 
for other supply voltages. 





MULTI-PLATERS of lesser capacity 
than model 86, as illustrated, are also 
available. 


















Ons 
olt. 

all 
rin 


vide 
rom 
1aSe€ 


hed 

































Ve're satisfied over 


“si 
Willie washes behind his ears... . Our 


swift but fragile enemy. 


Our produc tion 


actual test as the parent whose 


" " ; 
SLOW but rugged battiesti ps / ut punct 


. Our enemies probably have the equivalent 


strikes, race riots and Washington muddling. 


Steel pace recovers fast after coal strike. 


wn simultaneously. 
‘Share’ campaign. . 

straws in the wind. . . 

luding occu pation equipment. 


Yet tired mills may break 


We've recovered 150,000 tons of steel in the 
.. If we lack steel, what about the Japs? . 
. Need for full production for 12 months seen, 


.. We see 


vs ; ager a 
irmy calls more metals critical than do civilians. ... We cartoonize the 
ing girl God bless ‘er! ee al Do * stitched” metals hold water (or ASO 
)?... You, citizens, own an $89,000 share in our nation’s assets. 


was wack) 


the banker or we? 


What about synthetic rubber? 





The Child Who Develops Correctly 


Probably there is no more pro- 
found and basic satisfaction than that 
of hard-working parents who are rea- 
lizing that their children are fulfill- 
ing the old adage that “as the twig 
is bent, the tree will grow.” William, 
often ‘the problem child, stands 
among the six highest in the high 
school graduation class, and has re- 
ceived a scholarship in the leading 
technical college. 

So do the American people now 
watch and regard the results of our 
war production as our enemies are 
Shattered on every front. Our air- 
planes are shooting down enemy 
aircraft at a ratio most flatteringly in 
our favor. Our naval designers are 
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proving that our slower but more 
rugged battleships, cruisers and de- 
stroyers are superior to lighter and, 
perhaps, speedier enemy vessels. Our 
guns can hold their own with the 
best. Our tanks can meet success- 
fully the biggest brutes that Ger- 


many turns out. 


Rationing Is Easier to Bear 

In short, our sacrifices have been 
worth while and make more bear 
able the stricter sacrifices necessary 
before the wars are over. We are 
having success in the face of many 
unexpected disappointments at home, 
such as coal strikes, race riots, bick- 
erings at Washington, and politics 


by Harold A. Knight 


News Edit Li 


where politics are entirely out of 
place. 

There may be a consoling thought 
in that probably our enemies have 
equal or more serious inconsistencies 
and failures in human relations than 
we, but strict censorship prevents 
our hearing of them. At least pub- 
lic opinion in this country has al- 
ways been powerful in correcting 
evils—look how we abolished slav 
ery! But who is there to correct the 
many fantastically false moves of an 
Adolf Schickel gruber ? 
Hitler himself! 

Just as all roads (and many bomb- 
ings) lead to Rome, just so do all 
supply roads in our war production 
lead back to steel. The coal strike 
brought the sharpest recession in 
steel production since Pearl Harbor, 
causing profoundest disgust among 
even those who had only an elemen- 
tary knowledge of the industrial pic- 
ture. Yet by July 19 the pace was 
back to 98.3 per cent. Truly a re- 
silient industry. 

There is always danger, however, 
that steel mills will break down like 
the “One Hoss Shay,’ because of 
the many months of strain at un 


nobody but 


precedentedly high production, Fur 
nace linings, bearings, rolls and 
hundreds of other contact points are 
vulnerable. 
“Share the Steel” f 

The latest plan to bring out more 
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available steel is the ‘Share the 
Steel” campaign, which had netted 
over 150,000 tons of steel by mid- 
July. The campaign provides that 
all consumers cancel third- and 
fourth-quarter orders for steel pro- 
ducts of which they have large in- 
ventories in relation to current con- 
sumption. A force of more than 
400 representatives of WPB is visit- 
ing steel consumers in this cam- 
paign. 

As scarce as our steel may seem, 
we surely must have a great plethora 
by comparison with other nations, 
particularly our enemies. Take the 
matter of our steel airplane landing 
mats for “pocket airfields.’’ The head 
of the Irving Subway Grating Co., 
Long Island City, suggests that the 
Nipponese have been unable to take 
advantage of bases in the Aleutians 
because they could not spare steel 
for such mesh. We found in Attu 
that they had been unable to pro- 
vide suitable surfaces for bombers. 

Washington plans for peak war- 
goods output in 1944, though re- 
cently we have been falling behind 
planned schedules. Over-all pro- 
duction in both: May and June had 
been deficient. 


We See Two Things 

When a farmer wishes to ascer- 
tain weather of tomorrow he wets 
a finger with saliva, holds it up into 
the air and determines which side of 
his finger dries first—from that di- 
rection the wind is coming. So, we 
wet our finger and try to ascertain 
the trends in industry during the 
month. 

We are impressed with two things 
from our news coverages of the 
month. In our news columns are 
recorded two instances where manu- 
facturing companies are hiring wom- 
en 100 per cent, using men chiefly 
for supervisory jobs. Such com- 
panies are makers of precision parts. 
Does this portend even greater em- 
ployment of female labor to come? 

Our second observation is the in- 
crease of men hired in industry 
solely for, or assigned exclusively to 
post-war planning. Scan the column, 
‘News of Engineers,” in this issue, 
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German War Equipment 


Here is where German war 
equipment 1s tops, as gauged by 
Tunisian observations. German 
field glasses among tank troops 
had bigger magnification and 
| field than particularly 
vital there to identify antitank 
guns instantly. Their motor- 
cycles are beautiful jobs; their 
range finders and sights for 
885 are superb. In personal 
kits, such as ground sheets and 
tents, they have greater light- 
ness yet good quality. 

Much inferior Allied equip- 
| ment was rectified in the midst 
| of the African campaign. 

Churchill tanks were a big suc- 

cess over Valentines, Crusaders, 

Grants and Honeys, which had 

been used earlier. Even at the 

end, our armored cars were no | 

match for the big German 8- 
| wheelers. The Germans had | 
| more quantity and used more | 

skillfully heavy machine guns 
We were 
deficient, as to numbers, in mo- 





OHTS, 








and heavy mortars. 


bile artillery. 

We licked the Germans be- 
cause of our field artillery and 
25-pounder guns, the latter 
earning the reputation as the 
world’s best all-around gun. 

| Sudden, massed firing of 100 | 
| such guns in one spot made 
| Rommel run. 

These observations are those 
of E. A. Montague, Manchester 
Guardian correspondent, in the 
Baltimore Sun. 














for instance. Some of our editorial 
brethren are now designated as 
“post-war editors.’” Will the idea 
spread to physicians, plumbers and 
bell ringers ? 


Production for Countries We Occupy 


There is no oversupply of muni- 
tions, and war procurement will 
show little, if any, let up for the full 
12 months ahead, barring a sudden 
collapse of Germany. So spoke Leon 








Henderson and Leo M. Cherne, ex- 
ecutive secretary of the Research In- 
stitute of America. 

The setting was somewhat unusua) 
—the roof garden of the Institute 
Building, 292 Madison Ave., New 
York. Some 40 business and tech- 
nical editors, holding iced drinks in 
their hands, were seated among the 
ivy and petunias growing in oblong 
boxes. 

From neighboring buildings opera 
glasses were focused on Henderson, 
a big shot and a real character, 
dressed in chocolate brown, with a 
cigar stub in his mouth from force 
of habit. Henderson and Cherne 
stood side by side, and when one 
ran down, the other carried on. 

A survey by the institute brought 
out the conclusion that there will be 
an enormous and continuing demand 
for production of war materials for 
the following reasons: 

There is no general oversupply, 
though there have been some limited 
areas of oversupply which may 
change with invasion. Most 
sions-in-training or awaiting em- 
barkation in the U. S. are not fully 
Allied requirements are 
growing. Aid to China will mul- 
tiply each month, 
shipping becomes available, 


divi- 


equipped 


particularly as 
more 
which has been apparent recently 

Mexico's request for $400,000,000 
worth of used machinery represents 
a sizeable withdrawal from our 
community. Russia's demands for 
aid become more aggressive and 
will be met more effectively because 
of improved diplomatic relation- 
ships, dissolution of the Third In- 
ternational, and amazing improve- 
ment in shipping. 

The needs of invasion and re- 
occupation will call for many es- 
sential capital goods, such as public 
utility machinery, building materials, 
locomotives, food, clothing and 4 
host of other items necessary for 4 
bare economy. 


Metals Critical? 
They Aren't! They Are! 
Metals are plentiful or scarce, de- 
pending on who is describing the 
situation. In production circles there 
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is the tendency to attest to a great 
abundance. All along, however, 
armed forces have been shaking 
heads and saying: ‘Critical, criti- 
cal.” It is probable that such criti- 
calness surrounds programs on paper 
rather than immediate. 


Outside the armed forces, and 
among men who produce metals, we 
hear such typical statements as: 
3 000,000 tons of copper available 
for 1943 — a lot of metal’; “mag- 
nesium is abundant because new 
plants started earlier and are pro- 
ducing more than expected”; “only 
steel is honestly critical”; etc. 

However, the following is a de- 
scription of the situation, from the 
mouth of an Army spokesman. The 
Army should know, but, remember, 
it tries to plan ahead from now un- 

crack of doom! Does the 
Army count, too, on increasingly 
large salvage returns from the battle- 
fields ? 

lin stocks, plus new smelting ca- 
pacities and ore deposits, plus de- 
tinning operations, add up to less 
than the current rate of consump- 


tion Less critical materials must 
be used for coating, more tin plate 
must be electroplated (a saving of 


two-thirds), and less tin must 
be used for solders and bearing ma- 


abot 


terials, 

Aluminum is so critical that the 
between the essential de- 
mand and supplies may not be 
achieved this year. Wrought alloys 
are very scarce. Casting alloys ap- 
pear to be available for military re- 
quirements. Secondary grades (over 
1% Fe or Sn) should be used when- 
ever practicable. 

Copper, high grades (less than 
1% Pb in base alloys), cannot meet 
the essential demand. Lower grades 
of brasses and bronzes should be 
used. Cadmium demand _ exceeds 
by far the supply. Zinc has passed 
through “extremely critical,” ‘“‘less 
critical,” and back to ‘“‘very critical’’ 
during the past three years. The 
steel cartridge shell program has 
saved the day for zinc and copper, 
but other uses have put great pres- 
sure on the available supplies. 

Bismuth temains critical, but if 


balance 
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“Sweet Alice” Today 


| by V. M. McConnell 








VM 





“She wept with delight 
When you gave her a smile, 


And trembled with tear 
At your frown.” 
Ah, that was the wa) 


With Sweet Alice Ben Bolt 
Till the jolly old war 

Hit the town. 

My word, what a change 
Has come over the gal. 
Now she punches a clock 

In a shop 

Where she labors each da) 
At a highly skilled trade 

For a pay check 

Approaching the top. 

Let us rise up and honor 
Sweet Alice Ben Bolt 

And the way she is 

Doing her part, 

While we hope against hope 
What with all of her skill 
That she’s not a mechanic 
At heart. 





some unforeseen demand arises, the 
situation will be desperate. Mag- 
nesium is still critical, despite the 
rapid increase of new facilities. 
Lead is less critical, and conserva- 
tion experts recommend the use of 
lead, alloyed with not more than 
21% per cent of tin for electroplat- 
ing coatings wherever feasible to save 
cadmium, tin, nickel, zinc or copper. 

Molybdenum is very critical. Es- 
sential demand will exceed the 1943 
supply. It should not be substituted 











for nickel unless more than 6 Ibs. 
of nickel can be saved by 1 lb. of 
molybdenum. Nickel requirements 
exceed the year’s estimated supply, 
despite huge outlays for additional 
capacity. Vanadium is critical, and 
will about hold its own unless too 
much is used to substitute for the 
more critical molybdenum and 
nickel. 

Tungsten demand and supply are 
fairly well balanced. Any increase 
in demand to conserve more critical 
materials, or new uses, will upset 
the situation. Chromium availability 
is fair. Low carbon ferro-chromium 
is very critical, due to insufficient 
About 95 per cent 
material is 


furnace capacity. 
of the 
steel making. In 


latter used for 


manganese there 


is good availability. 


Alloy steel of electric furnace 


grades is very critical because of 
limited furnace capacity. Open 


hearth capacity is more available, 
and open hearth should be 
wherever possible. Carbon steel is 
fairly available, particularly in small- 
er bar sizes of Bessemer types. Mal- 
leable iron, with the present excess 
of production capacity, is generally 
available. 


used 


Gray cast iron is readily 
convenient, largely because of the 
large, unused automobile engine ca 
pacity. 

Bars 


plates, wire rope, wite products and 


, 


over 2 in. are very critical; 
castings are less critical; structural 
steel, piping, sheet and strip, and 
rail steel bar products are generally 
handy; low-alloy, high-tensile plates 
are fairly available, due to action 
of the Army Forces and 
WPB limiting the use of molybden-~ 
um and nickel in these plates. 


Service 


“Stitching” —What, Not Leak? 


There often is confusion in 
terminology and nomenclature in a 
new industry or new process of an 
old industry. Take “stitching.” We 
believed it meant tack welding,’ or 
fastening two pieces of metal to 
gether at spots at intervals with leak 
potential spaces between. But along 
comes General Electric to announce 
“droppable airplane . gasoline tanks 
stitched electronically.” 



























“Yes, but merely stitched tanks 
would leak,” we remarked. R. T. 
Gillette, G. E. expert on resistance 
welding, however, sees no objection 
to the word “‘stitching’” in this ap- 
plication, “You can make water- 
proof cloth leak-proof if you make 
your stitches close enough together. 
Though stitching is not an A.W.S. 
accepted word, it is a good one to 
use as a change of pace. Actually, 
the seam welder here operates on 
the same lines as a sewing machine, 
but its stitch is a continuous one,” 
states Mr. Gillette. 


“Sunday School Collection” 


The total gross debt of the United 
States is only 1.17 per cent of the 
inventory value of the wealth of 
the United States. So writes the 
irrepressible Harold L. Ickes in the 
for August. 
Our physical assets are worth 12 
trillion, 23 billion dollars, or $89,- 
000 for every man, woman and 
child. This does not include credit 
for our vast gold supply buried in 
Kentucky, because it has “‘little in- 
dustrial value.”’ 

Our total gross debt on June 5 
stood at $140,304,018,663.51, which 
Mr. Ickes describes as a mere “Sun- 
day School collection.’’ The author 
pooh-poohs fears of exhaustion of 
our oil reserves. He reports: “One 
of the country’s oil-cushioned en- 
gineers says that we haven't really 
started to use the petroleum that is 
in the ground,” 

He values our now workable coal 
the highest at over 8 trillions, fol- 
lowed by iron ore, then more coal at 
deeper depths, public and private 
buildings, petroleum, oil shale, gas, 


American Magazine 


forests, farms, fisheries, utilities, 
manufacturing industry and water 
power. 


And how the professors of eco- 
nomics will toy with that idea in 
front of their freshman classes! One 
smart freshman will point out as fol- 
lows: “Yes, I own $89,000 worth 
of assets, but I’ve got to share that 
with many of my offspring — per- 
haps thousands of generations to 
come. Perhaps my real current share 
is only 30 cents.” 
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Then the professor will reply: 
“Yes, but with wealth one begets 
wealth. John D. Rockefeller start- 
ed with $53 and look what he creat- 
ed, Or, perhaps, you say Rockefel- 
ler did mot create — he simply 
amassed wealth. ll right, then, 
let’s create. With our present te- 
sources we'll devise machinery and 
instruments whereby we smash atoms 
and harness the resulting power — 
or we'll adapt and convert the power 
from the sun. With your $89,000, 
my boy, you'll create — not merely 
amass — a real wealth of $89,000.- 
000, say. Not bad going, eh what?” 


How Would You Answer the Banker? 


“We believe that consumers’ 
goods, such as automobiles, radios, 
refrigerators, will be rather 
stiffly priced as civilian goods are 
again produced after the war. What 
do you think?” 

It was the banker speaking. We 
were enroute to our suburban town 
on a hot, humid day and we weren't 
in the mood to talk. Besides, we 
wanted to read more details in The 
Sun of the Allies’ progress in Sicily. 
And, knowing that he was smarter 
than us, we agreed with a grunt. 

“Will there be prosperity or de- 
pression when peace comes?” he 
ventured next, continuing: “We at 
the bank believe that because of 
careful post-war planning, skill ac- 
quired in converting rapidly, and 
stupendous needs for the essentials 
of life, there'll be a boom.” Again 
we grunted agreement. 

“You're with Metals and Allied 
Products magazine?” ‘‘METALS AND 
ALLoys,” we corrected.. ‘When 
peace comes,” our irrepressible haras- 
ser went on, “the housewife will 
still save tin cans, won't she?” 

At last we began to feel on the 
banker’s level — perhaps a shade 
above. We folded up our paper 
and launched forth: ‘““No, when we 
lick Japan we'll again have enough 
tin. Again, it is am expensive process 
to separate tin from the steel. Also, 
only a half of one per cent of the 
weight of the can is now tin, as 
against 11/, per cent a few years 
ago.” 


etc. 











“Yes, but won’t the steel be val. 
uable?’” “Not valuable enough, 
especially being such a light steel,” 
we replied. ‘Besides, the house. 
wife will not bother with can salvage 
when the emergency is over.” 

“Of course, the industrialist wil] 
no longer do all this sorting of 
scrap after the war,’ he ventured, 
“Yes he will,’ we answered vigor. 
ously, as we continued: “Steel and 
non-ferrous metals are ever more 
and more tailor-made, and the steel 
maker or copper refiner must be more 
and more careful to get the speci- 
fied analyses into his finished prod. 
uct. A nail must have much dif- 
ferent qualities than a screw, and 
the correct scrap must be used for 
each.”’ 

“Yes. but can’t the bulk of s rap 
from the miscellaneous scrap pile 
go to the steel mill and be used in, 
say, 75 per cent of the finished 
products, just as it is, without sort- 
ing?’ he asked. To which we te- 
plied: “The only product that could 
be made from that mess would be 
sash weights.” 

But the train was approaching our 
station. Reader. did we inform 
the banker correctly? Your thoughts, 
in writing, will be passed along to 
him. He is the economist with a 
leading New York bank. 


Synthetic Rubber 


“Don't have too high hopes over 
synthetic rubber,”’ recently cautioned 
a consulting engineer, who has called 
his shots correctly in the past. “A 
synthetic tire may last as long as a 
natural if you don’t drive over 35 
miles an hour and if you keep it 
properly inflated. -But what average 
motorist will do that? Synthetic 
rubber just doesn’t have the inborn 
elasticity!” 


That Old Alibi—the Printer 


In our June issue we stated 
rather our printers stated — that 
aircraft embraced 83 per cent of all 
munitions produced in April. The 
correct figure is 33 per cent. In 
making a last minute alteration to 
our type, the error crept in. 
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erhaps too often an old design material is aban 

ned when a new flashy material comes along 
. ere is an inclination for manufacturers to get on 
band wagon, whether it be plastics, magnesium, 

é some other new product that has struck the pop- 
ir fancy. Too often the proponents of the older 

iterial make no fight to retain the public’s favor 


: 1, in a spirit of defeatism, allow the new to reign 
‘<a preme. 

yrtunately, the war has given a new chance to 
y of these older materials. With modern science 
: techniques applied, the old materials have had 





faces lifted and are able to hold their own 
ast for the time being. Thus plywood is a 
iking example. The “‘mosquito” bombers of the 
R.A.F., light and speedy, have done spectacular 
vork against the Axis. 
Again, wooden springs are as old as antiquity. 
[he old archer’s bow was perhaps the first exam 





of the springiness of wood. Kings and thei: 
idies rode in turnouts, made easy-going by wooden 
prings. New techniques are bringing them up 
o date. Stomeware and ceramics stem from the 
ive man, but had been given a back seat by mod 
ns like stainless steel. 





The A.1.M.E. 


Some Comments 


We are glad to publish at this time letters received 
trom readers of the editorial ‘Our Two Great Metal 
societies,’ published in METALS AND ALLoys for 
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Old Materials Get a New Chance 








Recently We nave he | ircnit rs Vax elogd 
OVe!l mud or adobe hous¢ Mi lL i 
other materials they can be made heaply and witl 


reasonable attractiveness. 

These older materials have been given a new 
deal and allowed again the chance to compete with 
the more moderns. Just now copper producers have 
furrowed brows as they wonder whether coppe: 


will become a back number. But perhaps its salva 


tion lies in new methods and treatments for 
tracting lean ores cheaply and for making | in 
Rot IT tal more serviceable 
Entire industries hav had to be 1 uvenated 
Survive Railroads have come far from the pul 
| 


lic-be-damned”’ days in their competition with truck 
and passenger automobiles. 

Even if the rejuvenated oldsters in materials hav: 
only come forward because of the war emergency 
and again slip back into forgotten niches, we will 
have gained experience and made worthy experi 
ments. We will at least have left no stone 
turned in searching for the usefulness of every 
thing in the light of modern know-how 

There is more satisfaction in the final choice 
when all possibilities have been explored H. A. K 


and the A.S.M. 


on our May Editorial 


May. page 95° The editorial discussed the an 


nounced intention of one society to consider means 


of meeting the competition from the other, and sug 














High strength and workability of Inland 
Hi-Steel are of great advantage in building 
heavy field gun and howitzer carriages. 


Built Light and Tough with 
Inland Hi-Steel 


Carriages for America’s large field guns must 
be built to withstand terrific impact and 
torsion stresses— be as light as possible— 
and, because of the urgency for equipment of 
this kind, must be made of steel that is easily 
fabricated and retains its strength under 
relentless pounding. Inland Hi-Steel—the 
low-alloy, high-strength, corrosion-resistant, 
structural steel — meets these requirements. 


Inland Hi-Steel is ductile, and can be readily 
cut and formed cold. Its endurance limit is 
90% above ordinary steel, and its impact 


SHEETS STRIP 


PILING 


TIN PLATE . 
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BARS 


TRACK ACCESSORIES 


strength at —25° F. is four and a half times 
higher. Under proper annealing its yield 
strength is increased by approximately 40%. 


It is easily welded by arc, spot, resistance or 


flash methods, or by gas. 


Long tested and approved by builders of 
road machinery and other heavy equipment, 
Inland Hi-Steel is now available only on 
special order for wartime use. When Victory 
is ours, this modern steel will again be avail- 
able for peacetime products. 
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gested that instead of fighting each other the two 
societies agree that the A.I.M.E. shall be the technical 
society of metal-production and the A.S.M. the metal- 
lurgical society of metal-working and treating. Many 
comments were received other than those published 
below, but their authors have asked that they not be 
printed. 

Among the latter was one strong objection to the 
editorial, made on the basis that no dual competitive 
situation exists between the two societies and that 
we are therefore placed in the position of trying to 
start a fight. Our answer to this is simply that the 
president of one society in February publicly asked 
for suggestions to meet the competition from the 
other, thus definitely establishing the existence of the 
competitive situation before we stuck our necks into 
it in a sincere attempt to prevent its degenerating into 
1 fight. 

The letters follow: 


From A.I.M.E.’s President 


Te the Editor: Regarding the problems of welfare and 
growth of the Metals Divisions of the A.I.M.E., in the 
resence of and, as may be said, in competition with 
\.S.M., the editorial suggestion in the May issue that 

I.M.E. leave physical metallurgy to A.S.M. and concern 
tself exclusively with the production of metals, will be 
ead with a puzzled sense of incredulity by many members 
f the Institute of Metals Division of A.I.M.E., whose 
predominant interest, like my own, has always been physical 
netallurgy and who contemplate with pride and satisfaction 
he substantial contribution made by our Institute to the 
\rganization and development of that subject. 

About 60 per cent of the titles, in the first Institute of 
Metals volume (then called Proceedings) of the present 
eries, constituting Divisional publications of A.I.M.E., 
epresent scientific studies of metals and alloys, formerly 
lassed as metallography and now rather generally called 
hysical metallurgy. More than 90 per cent of the titles in 
he last volume of Transactions are of this character. 

In common with the writer of this editorial I belong 
o both societies and have no desire to foster a competition 
that will jeopardize the welfare and healthy growth of 
either organization. At the I.M.D. dinner last February 
[ stated my impression that A.S.M., formerly the American 
Society for Steel Treating, cultivated primarily the Art and 
secondarily the Science in our common sphere of interest 
and that our Institute cultivated rather more the Science 
and somewhat less the Art. Further, that many of us 
belong to both organizations and hope there may be room 
for the cultivation of separate virtues in each environment. 

Certainly, it will not please the great body of I.M.D. 
members who have found their most valued scientific asso- 
iations and community of interest in the Institute of 
Metals Division of A.I.M.E. to leave the scientific study 
of metals and alloys to the society which primarily brings 
together men who are first of all interested in practical 
every-day matters of detail affecting the heat treating and 
fabricating of metal products. As far as I can learn, our 
I.M.D. members believe that our greatest strength lies in 
the fact that we are a professional group and maintain 
high standards of qualification for membership and high 
publication standards. As previously noted our publications 
have centered in physical metallurgy and it is clearly our 
first obligation to maintain leadership in sponsoring scien 
tific progress in the field of metal technology 
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The history of the Iron and Steel Division of A.I.M.E. is 
rather different and reveals a closer adherence to the in 
terests of production, as contrasted with fabrication, but 
iron and steel and the other metals are so inextricably in- 
terwoven in their scientific aspects that parallel interests 
must inevitably arise and grow with increasing fundamental 
knowledge. 

Thus, A.S.M. cannot serve its practical interest without 
some excursion into the world of imagination, speculation, 
and theory and those who view Physical Metallurgy as their 
field cannot disregard the practical benefits growing out 
of their collective research. 

I cannot believe that A.S.M., with its immense reservoir 
of men actively working in the various fields of process- 
ing and marketing metals and alloys, will look adversely 
upon an effort by the Metals Divisions of A.I.M.E. to 
balance their theoretical program by encouraging forward- 
looking so-called “practical’’ metallurgists, who may ul- 
timately be able to qualify as full professional members, 
to join the Institute as Associate Members and participate 
in various activities combining theory with practice, or 
developing certain group interests. 

Time and its display of changing opportunity will de 
termine the details of any such program. I believe there 
need be nothing destructive in this friendly competition 
between these established metallurgical organizations. To 
paraphrase an oft-repeated phrase, “In union there is 
strength,” —- in united and sympathetic resolution to sup- 
port one another through the complexity of our related in 
terests there will be strength to make our nation supreme 
in its metal science and technology 

C. H. MATHEWSON 
May 28, 1943 


From Dr. Gillett 


To the Editor: In the first place the phrase ‘‘supremacy 
spheres” or “supremacy areas” which you ascribe to me on 
page 959 of your May issue was not mine, but Van De- 
venter’s of The Iron Age, and credit was given to him 
when I quoted it several years ago. [Our apologies herewith 
to both Dr. Gillett and Mr. Van Deventer.—F.P.P.} 

Concerning the editorial on the two metal societies, | 
don’t agree with your conclusion that all overlap between 
A.I.M.E. and A.S.M. should be eliminated. Any papers 
committee is human and may reject a useful paper because 
it doesn’t jibe with the ideas of some vociferous membet 
of the committee. 

To have only one technical society permitted to publish 
papers on physical metallurgy would not be healthy. The 
A.I.M.E. has published many highbrow papers in that field, 
some of which were masterpieces, some quite unintelligible 
to me but presumably valuable to someone. I doubt if 
all of these would have been published by A.S.M. While 
I personally doubt whether some of these (as well as 
some of the A.S.M. papers) are worth the paper and ink, 
I prefer some useless publication to the chance of censor 
ing out some that should be published. 

The A.I.M.E. is 2 purely professional organization, un- 
hampered by too many salesmen. A lot of the talks at 
local A.S.M. chapter, meetings have been blatant sales 
propaganda for the reason that the chapters have a monthly 
meeting in spite of hell and high water, and often the 
only available speaker is one who is purely a salesman. 
While the commercial angle has been pretty effectively 
kept out of the A.S.M. Transactions, it has not been kept 
out of chapter talks. The A.I.M.E., especially in the 
Iron and Steel and Institute of Metals Divisions, has been 
so run that one has scarcely even a subconscious fear that 
a paper accepted there is motivated by any other than a 

(Editorials continued on page 308) 









































































Operating a Modern 


Salvage Department 


Aluminum scrap being transferred from a 
small pan to a large lock-protected container. 


Recurring shortages in different war materials 
(steel is now the outstanding problem) underline 
the need for ceaseless attention to industrial salvage 
operations, which must henceforth provide the bulk 
of the scrap for our mills and foundries. The case 
history presented herewith demonstrates the impor- 
tance of a centralized plant system and of the en- 
gineering factors in an efficient scrap-handling pro- 
gram. —The Editors 


by KYLE A. FOWLER 


Salvage Supervisor, 
Westinghouse Elec. & Mfg. Co., East Springfheld, Mass. 











em yi 


O MANY PEOPLE the word “salvage” me ns neat- 

ing out dormant scrap and placing it in the hands 

of a scrap broker. However, in its broadest mean- 
ing, it should embrace proper segregation, classifica- 
tion, and preparation of waste materials; it should also 
include methods for re-operating scrap in order that 
it once again may become usable material. 

Preliminary to organizing a salvage department, a 
thorough study should be made of all types of scrap 
available in your plant. This survey should include 
everything—metals, oil, solvent, wood, and even 
paper. It should then be determined, tentatively, 
what can be re-operated. The word ‘‘tentatively” 
is used because continual effort should be expended 
in order to increase the quantity and variety of re- 
operated material. Where it is found that a large 
amount of work must be done by a salvage depart- 
ment, it is usually best to have two separate groups 
of workers handling the operations—one engaged in 
re-operating processes and the other in segregating 
nd handling the scrap material. 


crap Segregation 


Material segregation starts at the source. To set 
this program properly will require much equip 
nt, a man to constantly follow the procedure, and 
educational program for the men on the ma 
nes. The latter will be the hardest since machine 
erators are interested chiefly in production. They 

il empty two or three partially-filled pans of scrap 

gether in order to obtain an empty pan for their 
parts, regardless of the material in those pans. Only 

carefully explaining the loss which the company 
ist take for mixed scrap and by appealing to 
triotism, pointing out the metal scarcity and its 
fect on the war effort, will their cooperation be ob 
ned; once convinced, however, they do their ut 
st to make the salvage program a success. 

Not only must different types of metals be kept 

yarate. but also different alloys of the same metal; 

lor coding is an effective means for carrying out 
s program. A color is assigned to each individual 
item which must be segregated; this color identifies 
the item through the entire scrap handling process, 
from the time it leaves the machine until it leaves 
the salvage department. Containers of a specified 
color are placed at the machines and in most cases 
are small due to space limitations. 

These small containers are emptied periodically 
into a larger one of the same color for transporta 
tion to the salvage department. The large container 
may be anything suitable for transporting the material 
from one point to another. One very effective means 
is a drum skid; this can be built by the maintenance 
department by widening an ordinary skid so that 
it will hold four drums—a rack with a chain at 
tached is added to prevent the drums from falling 
off. This skid may be moved readily by means of 
an electric truck or hand truck: gondola type trailers 
are excellent for handling chips and turnings 

Many plants prefer to have their large containers 
covered and locked: usually one person is responsible 
for placing material in them. When scrap is brought 
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Scrap being dumped from a small pan into a drum 
that is periodic ly deli vered to the salvage depart 
abe convenience Of the ¢ perate 


to the salvage department, only men _ properly 
trained in its segregation should be allowed to handle 
it; this group is also responsible for storage accord. 
ing to proper classification. All sorting operations 
which cannot be performed at the source, such as as- 
semblies composed of more than one material, are 
handled by these men. 

All scrap preparations, such as cutting large pieces 
into smaller ones with an alligator shear or removing 
insulation from wire, is done by this group. The 
alligator shear is an emeeiont part of every salvag 
department since it cuts bulky material into siiaties 
pieces for easier handling and more economical stor 
age. Large pieces of steel can be cut to make heavy 
melting scrap which is worth $2 to $4 more a ton 
than it would be worth in its unprepared state. One 
man should be responsible for checking company 
scrap-sheets or tags; these are shipped with salvage 
material as a part of the cost-control set-up. 


A Salvage Inspector 


A salvage inspector should travel from one de 
partment to another making certain that proper con- 
tainers are being used for the proper material. This 
man should work in conjunction with the foremen 
of the various departments and should report any 
violations as soon as they occur. By doing so any er 
tor involving material placed in an improper con 
tainer can be straightened out before considerabl 
contamination has taken place, thus preventing loss 
Should a small container become contaminated, o1 
escape the eyes of the salvage inspector and be 
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dumped into the large container, the entire lot will 
be lost. It is obvious, therefore, that good inspec- 
tors are a necessity to a successful salvage set-up. 

Inspectors should also be responsible for placing 
liquid materials in the proper drums; a good way 
of doing this is to number the drums. When a de- 
partment requests a drum for a certain grade of scrap 
oil, the salvage inspector assigns a drum to a re 
sponsible person in that department, keeping a record 
of the number. When the drum arrives in the salv- 
age department, the inspector checks it to make sure 
it contains the material for which it was assigned. 

If, through error, some other material has been 
placed in the drum, the inspector should call this 
to the attention of the person responsible for the 
drum, It is quite likely that errors will occur when 
the set-up is first installed; however, a few such in 
cidents brought to the attention of the proper people 
will soon straighten out the difficulty to the satis 
faction of all concerned. 

Bulky skeleton-scrap should be baled to secure 
maximum market price; baling also reduces handling 
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w in operation; the larger pieces of scrap are cut down in size here 


and conserves shipping space. Some skeleton wast 
may have usable metal for small parts and this pos 
sibility should be thoroughly investigated. At th 
East Springfield Westinghouse plant, stator lamina 
tions for a small motor are punched from the cent 
of large motor laminations 


Briquetting 


Some plants can use a briquetting installation fo! 
disposing of cast iron borings and steel turnings; this 
equipment consists of a crusher, a hopper, a pne 
matic system for conveying the crushed chips to tl 
hopper, and a briquetter. The cast iron borings ar 
allowed to by-pass the crusher because they are suit 
able for briquetting as they come from the machin« 
The steel turnings are fed through the crusher t 
produce chips small enough for the operation 
high speed blower forces the chips into the hoppé 
which is directly over the box of the briquetter. 

Passing into the box through a vibrating scree: 
the chips are compressed in a die at a pressure oO! 


A 
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art of the machine for briquetting cast iron boring: 
nd steel turnings. The briquettes are 27/4 in. in 
1. and vary in thickness from 1 to 3 in.. iat 
the material. The machine, combined with a 
ct system of separating scrap olin: , ene bles Wy 
house to maintain more rigid control over he 
composition of castings 


300 Ib. per sq. in.; a briquette 21/4, in. in diameter 

nd varying Po 1 to 31/ in. in length is produced, 
le pending on the type of chip. Briquettes can be 
sed in the foundry as a substitute for steel rails; 
his relieves the shortage of critical material and saves 
ransportation both to and from the plant. Naturally, 
he work of the briquetter is assigned to the group 
ngaged in re-operating processes. 

The re-operating group may perform many other 
tasks which will depend a great deal on the work 
done in a particular plant. However, there are some 
items common to many plants. Nearly everyone uses 
solvents for cleaning—varsol, trichlorethylene and 
others common to industry. There are many com- 
panies engaged in the manufacture of distilling 
equipment and it will pay dividends to investigate 
he possibilities of reclaiming these products. Like- 
wise, lubricating, hydraulic and cutting oils may be 
lassified for re- operation, reclamation equipment 
may be purchased from manufacturers of oil purifiers, 
or in many cases can be constructed right in the 
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reclamation still where cleaning 
made good as new 


solvents 
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lant. Many plants realize a definite saving through 

aundering their own wipers. Last year the Westing- 
house East Springfield laundry washed over 125,000 
Ibs. of these rap. 

Many operations set up now to guard against 
shortages will be continued for economical reasons 
long after the shortages have as gee Westing- 
house has a typical case of this kind which concerns 
the making of scratch wa from obsolete — 
Standard 81/, x 11-in. sheets are packed in a frame 
with chip board at measured intervals; these are com- 
pressed by means of a screw similar to a letter — 
One side is then coated with a special padding 
compound and when this material is dry the pads 
are removed from the press and are trimmed to 
proper sizes. This project was set up during the 
paper scare of a year ago. However, today, the 
plant is using four sizes of scratch pads made in the 
salvage department that cost from 1/ to 11/4 cents 
each. These are comparable with purchased pads 
which normally cost 6 to 11 cents each. 

Used corrugated boxes may be cut into standard- 
size sheets to be used for packing equipment, pho- 
tographs, and the like. Westinghouse has success- 
fully substituted corrugated-board tote boxes for metal 
ones for many a wig eu These paper containers 
are used on the floor for handling light parts and 
on storeroom racks for heavy parts, and are so strong 
that an ordinary man cannot pull them apart. 


Tool Conservation 


The material conservation committee has the job 
of prolonging the life of tools, cutting down the use 
of scarce materials and general conservation about the 
plant. Much has been accomplished by hard chro- 
mium-plating new tools; this prolongs life as much 
as 10 times. Old worn tools can be re-built to normal! 





size by this method thus placing them back on the 
production front. Small pieces of critical material 
can be stored in racks for small-parts use; such pieces, 
in ordinary times, are scrapped. Rubber and meta! 
tubes have been replaced by less critical plastic sub- 
stitutes. 

The hard chromium plating of a tool used for 
making a valve for a war product is an interesting 
example of tool conservation technique. it was 
necessary to grind this tool once or twice each shift, 
the average being 4 to 5 grinds per day. Such grind- 
ing wore away much valuable steel, due to the forma- 
tion of deep scores in the groove. By chromium plat- 
ing this tool, it has performed perfectly for seven 
full 3-shift days after which it was removed, ground 
and re-plated. The first performance of the tool was 

ualled or bettered in several instances. It is es- 
timated that this chromium plating process will save 
approximately 450 Ibs. of steel a year in this one 
application. 

Once a salvage department is started in a par- 
ticular plant individual problems will arise; with a 
certain amount of study such problems can be satis- 
factorily met. Many plants are starting salvage de- 
partments as a patriotic measure; at the same time, 
the program will get rid of the unsightly and uneco- 
nomic scrap pile. It takes a war to remind the Amer 
ican people and industry of their extreme waste of 
natural resources. Salvage departments should be 
continued after the war in order to conserve this 
precious heritage. A ina. organized salvage de- 
partment will do this and in addition will repay its 
operators many times over in actual cash savings. 

By doing our utmost to utilize waste material in 
our own plants and by returning unused scrap mate 
rial in its proper classification to its original source 
factories will be kept running at maximum outpu 
and a speedy victory will be assured. 


A good exam ple of making parts from material that otherwise would be scrapped is here illustrated. Here 
the disk punched out from one motor stator lamination has been taken and punched out again into 
lamination for use in a smaller motor stator. 
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Cast Dies for Forging Shells 


R y p . A T T E N R 0 n 0 U C y The International Meehanite Metal Co., Ltd., England 





Cast-to-shape shell-forging dies have been the 
nswer to the pressure on steel die-forging and ma- 
ining facilities in many British plants. This article 
a report of successful-English experience with 
Vieehanite iron piercing and nosing dies, and out- 
nes service factors, production-life comparisons and 
itations of such dies. A feature of the article is 
hart of shell-forging processes, showing the pos- 
die application for high-strength castings. 

—The Editors 





“HE OLD IDEA that all “cast iron’”’ is a weak and 
: brittle material has been dispelled by the con- 
| siderable application found for specially-proc- 
ed, high-duty irons for jobs where substantial re- 
tance to impact and other stresses is required. 
table among these are several shell and bomb forg- 
installations, especially in Great Britain, where 
ehanite or other “heavy-duty” irons are not only 
ing adequate service, but are actually out-perform- 

x some of the conventional die materials. 


Shell Dimensions and Output 


Under present conditions the size of shell forgings 
range from 1Y, in. dia., weighing 21/4 lbs., to those 
of 16 in. dia., weighing over 2,000 lbs. Output 
quantities are considerable, an indication of which, 
for example, is a report that 600,000 anti-aircraft 
shells were fired by one of the Great Powers, during 
an airplane attack, in one day. 

New methods of warfare have increased tremen- 
dously the demand for smaller caliber, of 5 in. dia. 
and under, for use by mobile armored divisions, antt- 
aircraft guns and small guns mounted on long range 
bombing planes. For these sizes considerable success 
has been enjoyed in Great Britain with the use of 
os dies (Meehanite iron) for forging the projec- 
tiles. 

One of the most interesting applications of Mee- 
hanite dies is in the severe operation of horizontal 
nose forging. This development is recent and still 
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somewhat experimental although very promising. Fig. 
1 shows the upper and lower dies, which form be- 
tween them the bodies of two shells from one billet. 
These shells are 3 in. armor piercing solid nose. 
This die assembly also forms the nose contour. 

The Meehanite used was process “GA” (unal 
loyed). Forging temperature is 2100 deg. F. and 
life so far given is 6,000 forgings. Steel was previ 
ously used, but no information is available as to 
either its comppsition or service life 


Heating and Descaling of Billets 


Prior to forging operations, billets are heated to 
the required forging temperature, which may vary 
from 2150 to 2300 deg. F. Furnaces used may be: 


(1) Batch or box type; gas or oil fired. 
(2) Port hole furnace; gas or oil fired 
(3) Continuous furnace: 
(a) straight line type with pusher usually designed 
for square billets, gas or oil fired 
(b) circular rotary hearth for square or round billets 
- gas or oil fired. 
(4) Electric furnace: 
(a) high frequency induction furnace 
(b) electrically heated salt bath. 


Fig. 1. The upper and lower dies that form between 
them the bodies of two 3-in. shells from one billet. 





















T'able 1—Performances of Meehanite piercing ates and of alloy steel dies compared. 



































Mechanite Ni-Cr-Mo Air-Hardening Steel 
No. of times No. of times 
Installation Life machined Installation Life machined 

1 14,095 4 1 8,715 7 

2 19,017 6 2 14,502 6 

3 35,207 20 3 23,566 _ 

4 22,650 4 4 4,100 3 

5 3,696* 4 5 | 8,571 4 

6 19,172 5 6 | 13,682 — 

7 14,635 4 7 | 8,801 “ 

8 24,621 6 8 9,985 —_ 

9 17,047 3 9 13,336 — 

10 16,129 5 10 12,780 _ 

ll 18,436 —_ 11 11,513 — 

12 21,284 _— 12 6,932 —_ 

13 26,698 iow = <a oe 
Average (approx.) 18,000 — 11,000 a 














*Faulty Casting 

















The pre-heating operation is most important in 
its effect on die life and a study of individual in- 
stallations explains many anomalies in service ob 
tained. For example: : 

Improper heating (too low a temperature) means 
a greater load on the die and reduces its service life. 

Excessive production of scale—due to oxidizing 
furnace atmosphere—is detrimental to dies and tools. 

Uneven heating tends to force the piercing punch 
towards one side of the shell throwing the shell forg- 
ing out of concentricity and gives more intense wear 
locally on one side of the die. 

Abnormal loss of heat in transfer of billet from 
furnace to die also favors excessive die wear. 

Descaling of billets follows pre-heating, and is 


Fig. 2. The piercing punch that pierces and dis- 
places the metal of the billet in forming the shell. 











effected either mechanically by rollers or cogs; or 
hydraulically by directing several streams of high 
pressure water on to the surface of the billet. The 
efficiency of this operation has a great influence or 


die life. 


Forging Operations 


The subject of forging is too extensive to discus: 
in more than its broader issues, giving only detailed 
information where iron dies are or can be employed 
Three basic methods are employed: 


1. Piercing and drawing. 

2. Upsetting. 

3. Piercing and rolling. (Witter method) 

Many modifications exist in all these processes. { Fo 
details of these shell forging methods, the reader i 
referred to the article by Schranz in METALS AN! 
ALLoys for September, 1941.] 

The older conventional methods in use during the 
last war, since improved and speeded up, are widely; 
used today. Newer methods are also used, especial]; 
for shells over 6 in. in dia. 

The first operation makes use of a vertical pierc 
ing press where the heated (usually square) billets 
are placed in a die in the lower and stationary a 
the piercing punch being fixed to the upper and mov- 
ing platen. The piercing punch moves downward to 
pierce and es a the metal from the center of the 
billet to the sides of the die or piercing pot. (Fig. 2). 

Cast dies have been used in quantities for some 
time for this operation. Comments received from 
Ealing Park Foundry Ltd. on this type of die for 
piercing, with additional reference to bomb dies, 
were as fotlows: 


We have made these castings since 1938 and our original 
experiments on piercing dies were recorded in a service 
report in 1939. The original series of castings gave the 
following results: 
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Table 1l—W eights and Dimensions of Shell Billets and Forgings 





























Billet dimensions Finished 
(if square) Pierced Forged Drawn Forging 

Across Largest 

Billet Across round Outside Outside Inside 

weight flats, corners, | Length, dia. Lengt dia. Length dia., 

Shell size Ibs. in. in. j in. in. in. in. in. 
U. S. 75 mm. 20.2 3-1/32 3-3/4 8-5/8 3-3/4 9-5/16 3.26 13.86 2.13 
Brit. 18 Ib. 24.1 3-1/2 4-1/4 7-3/8 4-1/4 7-3/8 3.29 10 1.89 
U. S. 99 mm. | 36.6 3-1/2 4-3/4 11 4-1/4 12 | 3.92 14-1/2 2.55 
Brit. 25 Ib. | 37.0 3-1/2 4-1/4 11 4-1/4 12 | 3.7 15-3/4 2.17 
Brit. 3.7 in. | 39.0 3-1/2 4-1/2 10 4-1/2 12 | 4 15-1/4 2.43 
Brit. 4.5 in. | 47.0 4-1/2 5.56 8-3/4 5.56 10-3/4 4.875 15-3/4 | 3.45 
U. S. 104 mm. | 49.0 4-1/2 5-1/2 9 5 10-1/4 4.55 17-7/8 3.3 
Brit. 60 Ib. 99.5 5-1/2 6-1/2 12-1/4 6-1/2 12-1/4 5.50 18-5/16 | 3.04 
6 in. 160 6-1/4 7-3/4 14-3/4 7-3/4 16 | 6-1/4 26-5/16 | 4.17 
155 mm. 142 6-1/2 8 12-3/4 8 14 3/8 | 6-3/8 26-3/4 4.95 
7.2 in. 230 7-1/4 9-1/2 18 9-1/2 22 e. 32 6.00 
8.0 in. 310 7-1/2 10-1/4 22 10-1/4 25 8.6 37 6.47 

9.2 in. 366 8-1/4 10-1/2 19-7/16 | 10-11/16 | 23-3/8 9-11/16 | 35-1/3 7-5/16 

12 in. 987 11 13-7/8 | 29-11/16 | 15-1/2 |25-3/8 | 12-11/16 | 42 8-1/16 


























(1) Type GA Meehanite (unalloyed) — 800 shells 


(2) Type GM Meehanite (alloyed with nickel, chro- 
mium and molybdenum) — 6000 shells 


We have continued to supply large numbers of castings 
r piercing dies, both for bombs and shells and have stand- 
lized on Type GM. 
It is very difficult to give definite figures for the life 
btained. There is such variation in the treatment during 
peration that differences in material are frequently over- 
adowed, and identical dies, either castings or forgings, 
iy have widely different service life. Many dies fail due 
cracks. If a die is not accurately fitted to the bolster, 
life may be less than 100 forgings. 


[he most recent figures for the production of 3.45-in. 
|! in Meehanite dies show variations from 1,000 to 35,- 

The average life is 20,000 with four withdrawals 
re-machining. 

Nickel-chromium-molybdenum air-hardening steel gives 

same variation and an average of 12,000 shells. 

More precise information is given by actual serv- 
ce records (see Table 1) of piercing die perform- 
ince, making a direct comparison between Meehanite 
and the air-hardening nickel-chromium-molybdenum 
teel. The Meehanite used was Type GM. The die 
was used for a piercing operation for 25-pounder 
smoke or high-explosive shell (3.5 in. dia.) 


As far as bomb production is concerned, a report 
shows that Type GM dies used for forging aero 
bombs, 40 Ibs. weight, gave 3500 forgings, as against 


2500 forgings obtained with a nickel-molybdenum 
steel. 


The properties required by piercing dies are 
strength at elevated temperatures and resistance to 
thermal gradient stresses. A degree of surface craz- 
ing produced on the die in use is reported to be in- 
dicative of satisfactory performance. 

Additional thermal stresses are imposed by cool- 
ing methods adopted to increase the life of the 
punches or piercing tools used. These usually are 
in adaptation of a water spray, in the form of a 
ting jet, which is directed at the top of the punch 
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after withdrawal. The water cools the punch and 
at the same time washes scale and debris into the 
die. 


Shell Nosing 


The most widely used type of die made in Mee- 
hanite is that used for shell nosing. When the 
cleaned shell forging is received by the machine 
shop, it is machined and the final nose shape given 
by a forging operation. The procedure is shown 
clearly in Fig 3, which is standard practice for 4.5 
in. diameter shells. 

A summary of factors affecting die life for both 
piercing and nose forming are: 

(1) Grade of material—Type GM (the alloyed 
Meehanite) proved most successful. Heat treatment 
can give some improvement in results either by 
quenching or tempering, or by a stress relief anneal, 
although the benefits of heat treatment are not always 
positive ones. 

(2) Correct foundry practice in the op tage of 
gates and runners to give absolute solidity in the 
comparatively heavy sections obtained, with the type 
of Meehanite used, is essential. 

(3) Premature die failure can arise from improper 
fitting of the die to the bolster. It is important to 
fit the die squarely and tightly enough so that the 
load is tien by the bolster, otherwise dies may fail by 
bursting (Fig. 1).. The die should also be con- 
centric with the plunger or shell forming tool if em- 
ployed. 

(4) Size of bomb or shell—as the shell size in- 
creases the residual heat in the die increases, and 
hence the service conditions become more arduous. 
Information received shows that, with existing shell 
forging equipment, no piercing dies for shells have 
been made for calibers larger than 4.5 in., similarly 
nosing dies have been usually limited for shells 3.45 
to 4.5 in. in dia. Bomb dies so far made in Mee- 
























hanite may be slightly larger but no confirmatory 
data have been forthcoming to date. As a general 
guide of the weights and dimensions of shell billets 
and forging sizes, Table II o~ information on 


shells from 75 mm. to 12 in. dia. 


(5) Degree of deformation: The greater the de- 
gree of deformation in “5 ((everything else 
being equal), die life will be decreased in propor- 
tion. For example, the life of a bomb die is much 
shorter than that of a shell die as the sharper taper 
at the base causes more severe wear a greater 


stresses, and failure is generally due to cracks. 


(6) Pre-heating of shell: The control of the pre- 
heating treatment of billets before piercing, or pre- 
heating shells being forged is important as is also 
the speed of handling after heating. 


(7) Treatment of die in use: 
(a) Cooling by water spray: This applies only to 


























Fig. 3. 


piercing dies used in the conventional vertical 
press. An outline of the method of prolong- 
ing punch life by means of a water spray has 
been given already. One effect of the cool- 
ing water falling directly into the die will 
set up additional thermal stresses, and _pre- 
sumably reduce its effective life. 

Dressing material: Frequent dressing of the 
die promotes easier flow of the shell form and 
assists easier withdrawal of the forging and 
hence increases die life. 

Frequency of operation: An example is cited 
where two identical plants, operating on sim- 
ilar piercing operations, gave 50 to 100 per 
cent increase in die life where the output per 
hour was decreased 50 per cent. 

Water cooling of die: Certain piercing and 
nosing forming installations obtain greater die 


Various steps in the standard practice 


for the production of 4.5-im., dia. shells. 


Fig. 4. 


Tool design for inverted method of piercing. 
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life by placing a water cooled jacket between 
the die and bolster. Fig. 4 gives an idea of 
the arrangement adopted. 

A comparison of service life of Meehanite 
dies, between water jacketed dies or dies with 
no cooling is given by records of piercing 
dies for 2-in. dia. shells. Die life was as 
follows: 

3,000 to 5,000 shells with water-cooled 

jackets. 

2,000 to 3,000 shells with uncooled dies. 

(8) Die design and thickness: This cannot be 
modified by the foundry. 


Other Die Materials 


In addition to Meehanite, other high duty irons 
have been developed for piercing and nosing dies 


A chart of shell 
















to replace steel, and the most successful as far as 
can be ascertained, compare unfavorably with the 
life given by Meehanite. The usual problems asso- 
ciated with these materials are to obtain soundness in 
heavy sections and to adopt correct riser practice 
when a suitable mix is obtained. These materials 
are: 


1. Chilled iron — The mold for the external die face is 
built up in chills using medium high-carbon low-silicon 
irons. Results given are relatively poor. 


. So-called “semi-steel’’ mixes with and without alloys 

(usually nickel and chromium) give indifferent results. 
3. Nickel-molybdenum-chromium alloy irons — This group 
under certain conditions has produced good results, ac- 
cording to some reports. Unfortunately no precise con- 
firmatory results are available. 


Of all cast materials used Type GM Mecehanite 
seems to have performed the most successfully. 
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Design of Cold Headed Parts 


The design and production possibilities in cold- 
heading as a metal-working process have not received 
the attention by engineers they deserve. Useful for 
countless parts (in addition to the familiar bolts, nuts 
and rivets) cold-heading is often directly competitive 
with screw-machine work and hot forging. This ar- 
ticle outlines the engineering possibilities and limi- 
tations of cold heading and presents specific design- 
rules for cold-headed parts. Like Hindle’s article 
m sand castings in our April, May and June issues, 
it is to be a chapter in a forthcoming book edited by 
Mr. Chase on “Designing for Quantity Production.” 

| -The Editors 





By HERBERT CHASE 


OLD HEADING, in common with hot heading, 1s 
really a specialized type of die forging. Cold 
heading is done, however, on special types of 

forging machines and, in general, by specialists who 
produce the major proportion of the bolts, screws 
and rivets manufactured. Although cold and hot 


heading are basically controlled by the same rules 
which govern forging (especially that type of forg- 
ing called upsetting), the type of part is generally 
much more limited in design, as to shape and size, 
and, as the heading industry is largely separate from 
the forging industry, cold heading is considered sep- 
arately here. 
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An Upsetting Process 


Cold heading is an upsetting process. It starts 
as a rule with stock of the size of the shank of the 
piece to be produced. The upsetting creates a head 
or a flange, usually, but not necessarily, at the end 
of the piece and commonly of circular section at 
right angles to the axis of the piece. The head or 
flange thus produced is usually trimmed to a square 
or hex shape, though there are many products in 
which it remains circular. 

Modern headers often perform, besides upsetting 
and trimming a head or flange, what is termed an 
‘extruding’’ operation in which the end of the shank 
or even its entire length is driven into a hole of 
smaller diameter and thereby extruded to that smaller 
diameter, with a corresponding increase in length. 
This extrusion is not commonly associated with forg- 
ing although many forgings are drawn down to less 
than stock diameter in split dies rather than by 
iriving them into a hole. 

Because cold heading is done with great rapidity 

high economy, besides requiring no heating of 
stock (which therefore is not subject to scal- 
and further, is extremely well adapted to mak- 
some exceedingly useful types of product, it has 
| extensive commercial application. It is, in fact, 
sic process of the bolt, screw and rivet indus 
hough (especially in large sizes) it is supple 
ed by hot heading and in very small sizes or in 
quantities sometimes yields to the screw ma- 
, especially where a threaded stem is required 

here brass is specified. 
id heading finds its widest use in the produc- 
of bolts, screws and rivets, but it is not by any 
ns confined to such products. Within certain size 
s, it is useful in making any part which te- 
s a head or flange or bulb-like portion within 
ngth. It is applicable only to ductile materials. 
of medium to low carbon content are most 
but ductile alloy steels can be cold headed 
many non-ferrous materials also can be cold 

ed. 

secause the material remains smooth and free of 
e, the finish of the cold headed part is usually 
excellent and may even be mistaken for a machined 
part unless closely inspected. Where a smooth finish 
without extra operations is requited, cold heading 
is preferred to hot heading, as the hot headed part 
may have some scale. Dies also become rough through 
exposure to heat and to cooling water. It is possible 
to duplicate virtually all cold headed parts by hot 
heading, except as to finish and as to dimensional 


tolerances. The converse is not always true how- 
ever. 


Steel Wire Usually Employed 


_ For steel, cold heading is commonly limited to 
wire” between 14 and 1 in. in diameter and in 
length (depending upon diameter) from 14 in. or 
shorter to 7 in. maximum. This applies to the au- 
tomatic cold header. If a hand-fed (or tong-in) 
machine is used, any length of shank can be had. 
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In ductile materials, especially non-ferrous metals, 
very small rivets are often made by cold heading, 
but: if the shank must be threaded, it is sometimes 
cheaper to produce parts below 3/16 in. diameter 
on the screw machine, especially if gees are not 
large, than to make them by cold heading and 
thread them subsequently, even though the waste in 
material is much higher. In cold heading, practi- 
cally the whole of the stock goes into the piece. A 
waste, usually of 4 to 5 per cent, occurs in trimming 
the head, if it is not circular, and in stub ends of coils 
of wire. 

Wire rather than rod is used. It is commonly 
cold drawn and furnished in coils. This stock 
is fed into the machine through a straightening de- 
vice and is cut automatically to length. The blank 
thus formed is held in the die and is struck one, 
two or occasionally three blows. In the first blow, 
the head is either given a somewhat conical sha 
(or may be completely formed) and, if the shank 
is to be extruded, this may be done in the same 
blow. Often the work is automatically shifted to 
one or two other die holes and is struck another 
one or two additional blows to complete the head 
If a third blow is needed, a three-blow header is 
used. This commonly leaves a head of circular sec 
tion but the shank below the head may be formed 
square or depart otherwise from the circular section 
Subsequently, the head is often trimmed to a square, 
hex or other shape by a trimming die. As many as 
400 small screw blanks a minute can be turned out, 
but, as the size increases, the machines run more 
slowly. Thus, a 1/-in. long-stroke, two-blow header 
may produce 80 or fewer bolt blanks a minute. 

In no case does the header itself produce the 
thread, although there are some machines, called 
Boltmakers, which do turn out finished threaded cold 
headed bolts. Such machines, however, have separate 
stations for trimming the head, pointing and thread- 
ing. In general, when these operations are required, 
they are performed in supplementary machines. A 
large proportion of cold-headed products which re 
quire threading have the threads produced by roll- 
ing. With modern rolling dies, the threads pro- 
duced are both smoother and stronger (according to 
foremost authorities) than cut threads and, contrary 
to some beliefs, closer dimensional limits than for 
cut threads can be held. Class 2 fits are common 
and even Class 3 fits are produced successfully. The 
latter are now being attained in quantity production, 
especially for aircraft bolts. 


Thread Rolling 


Thread rolling is a rapid process and results in 
a thread the outside diameter of which is, of course, 
larger than the diameter of the blank. If therefore, 
the outside diameter of the thread must equal shank 
diameter (as with a cut thread) it is necessary to 
first reduce, usually by extruding, that portion of the 
shank which is later threaded. The rolling of a 
thread causes the metal to flow and form a “grain” 
which undulates, following the thread contour itself, 
whereas a cut thread cuts across the grain. 
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ing is commonly coaxial saith the shank, it need not 
be. It can be offset entirely to one side or more 
on one side than on the opposite side. It is even 
possible to produce cranked parts by cold heading. 
When a flange is produced, its face can be corru- 
gated or se trated if desired. Bosses can be produced 
under or on top of the head and flanges or heads 
can be crowned or made concave. Accompanying 
illustrations show a variety of cold headed parts 
which give an idea as to the range of shapes which 
are feasible but some of these require supplemen- 
tary operations aside from pointing and threading 
to attain the special shapes shown. 


Upsetting and Heat Treatment 


The amount of upsetting which is possible in cold 
heading is dependent in part upon the ductility of 
the material. the extent. to which it work hardens 
and the types of machine employed. With ductile 
low-carbon steel, a three-blow header can upset a 
length of stock equal to about six times the diameter 
of the stock. As a rule, however, the diameter of 
head or flange produced is limited to about 3 to 












4 times stock diameter and the head volume to 
that of a length of stock equal to about 4 diameters, 
unless reheading is done. With materials which 
are less ductile or which work harden rapidly, less 
upsetting can be done unless, of course, the work 
is annealed before reheading operations. Such extra 
operations, though sometimes warranted, involve 
higher costs and to that extent tend to nullify the 
advantages of cold heading 

Nuts and hollow parts of similar shape can be 
cold headed with a loss of stock no greater than that 
in the hole to be tapped. It is well to compare 
the cost of such nuts, however, with those made 
on special machines which generally employ flat stock 
and operate without upsetting. 

There is a somewhat prevalent but definitely mis- 
taken idea that cold headed parts are inclined to 
brittleness and especially that the internal stresses 
set up in cold heading make it easy to break off 
heads. Certain head shapes; such as those on car- 
riage bolts, must always be stress-relieved by sub- 
annealing. Other shapes require no sul 
quent heat treatment and yet can be relied upon 
to give satisfaction in service. Experienced makers 
of cold headed products understand requirements 

this respect and their advice should be follow 


sequent 


Naturally, many materials for cold heading 
greatly improved by heat treatment The cost 
such heat treatment is so small in relation to the 
crease in strength attained that it is amply justified 
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Fairly typical cold headed part except that the hea is 

oblong and has an odd shape of boss under it. The 

rolled thread meets Class 3 specifications. Lower 

view shows part as headed, with point, and before 
flash has been removed. 


economically by savings in material. 


Materials and Tools for Cold Heading 


Carbon steels with carbon content up to about 
0.50 per cent are suitable for cold heading, but SAE 
1035 is most commonly employed in the higher car- 
bon range. Cold drawn wire is ordinarily used 

Many alloy steels, such as SAE 3135 and SAE 
2330 are employed for cold heading. Others now 
in common use include SAE 1020, A 4037, NE 
8637. NE 8739 and SAE 4140. Where stainless 
steels are required the 18 and 8 type is sometimes 
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chosen. The straight chromium (12 to 15 or 17 
per cent Cr) stainless steels are also used. 

Non-ferrous materials often cold-headed include 
17S and 24S aluminum alloys as well as certain 
brasses and bronzes. Non-ferrous alloys are employed 
chiefly where special types of corrosion resistance, 
a special color or appearance or good electrical prop- 
erties are needed or, in the case of aluminum alloys, 
to reduce weight. Costs are naturally higher than 
for carbon steef or for low-alloy steel and strength 
is commonly much inferior to steel. 

Ductility is a primary requisite for cold heading 
and steels of relatively low sulphur content are need- 
ed. These are quite different from the + pod 
ments for screw machine stock in which ease of ma- 
chining is a primary requirement and sulphur con- 
tent is relatively high, as a rule, for this reason. 
Since there are many products which can be made 
alternatively either on the screw machine or by 
cold heading, however, it is frequently good prac- 

to specify alternative steels, one suitable for 
screw machine and one intended for cold head- 
Prices and delivery dates are then determined 
both types of product and that which affords 
etter combination of delivery and economy, is 
iased, especially where, as is often the case, there 
e to choose in respect to finish. 
iding dies and punches are required, of course, 


to produce cold headed parts and special tools are 
sometimes needed also for supplementary operations. 
The cost of such dies and tools (unless stock tools 
happen to be available) is commonly too great to 
warrant making them unless this cost can be spread 
over a “production quantity” of parts. Once dies 
are made, however, they can turn out very large 
numbers of cold headed parts at a very low cost per 
part. 


Special vs Standard Headed Parts 


It should be remembered, however, that companies 
specializing in cold heading always have on hand 
dies and other tools for standard headed parts in a 
considerable range of sizes and, if any of these cap 
be made to serve a given purpose, the cost of special 
tools can be avoided. There are, also, cases in which 
standard parts produced by cold heading can be 
altered by some inexpensive secondary operation to 
make them serve special purposes. Then, too, al 
though the standard product may have a hex or 
square head, the headed b/ank usually has a round 
head which can be trimmed, if necessary, to a special 
shape, thus making use of standard die except for 
head trimming. 

Moreover, a blank produced in a stock die can 
be threaded in different ways, as the production of 


gh unusual in shape, this part is readily cold headed, including the radial grooves in the head 


ral of the dimensions are held within close limits. The thread is rolled and outer end of shank is square. 
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the thread is usually a separate operation. Rolled 
threads, commonly used on cold headed products, 
require that the portion of the shank to be threaded 
be smaller than the outside diameter of the thread 
and the diameter differs for each pitch of thread. 
This may make it necessary to reduce the shank 
diameter by shaving, milling, grinding, or extrusion 
before the thread is rolled. Cut threads are produced 
on shank diameter regardless of their pitch. 

If such possibilities are kept in mind it may be 
easy to produce a special product from a standard 
blank with little or no extra cost for special tooling. 
In all cases, however, it is better to specify a stand- 
ard form and fit of thread and, if possible, a stand- 
ard head, than to call for specials where they are not 
truly necessary. 

Reference to the standards set up and to the parts 
listed by the American Institute of Bolt, Nut & 
Rivet Manufacturers often makes it possible to 
specify a standard product readily available either 
from stock or from stock dies that will meet require- 
ments without resort to a special design for which 
special dies are needed. But there are many cases 
in which special dies are fully justified. \ 

Cold headed parts are made, however, to a defi- 
nite length in a given die and this length cannot 
be above a fixed maximum in a given automatic 
machine (as it can be in hot heading) to meet 
varying requirements. Naturally, a cold headed part 
which is too long can be shortened in a separate 
operation and may, even then, cost less than to pro- 
vide a special die. 

In automatic cold heading, the maximum blank 
length is determined by the stroke of the machine, 
and thus cannot be altered for that machine. The 





following are the maximum lengths of blank for a 
series of long-stroke, two-blow machines of a well 
known make for different stock sizes: 





Stock dia., in. \y Vi, 
Max. blank length, in.| 2 4 
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Naturally, the maximum length of the headed part 
is shorter than the maximum blank length, the dif- 
ference depending upon the amount of material up- 
set into the head or flange produced. Where the 
length needed exceeds the maximum for a given 
machine, a larger machine is often employed. Thus 
a 14 x 6-in. bolt commonly is produced on a %- 
in, machine. 


Design Considerations 


As far as the author is aware, no rules for the 
design of cold headed parts have ever been formulated 
heretofore. Those which follow may appéar self- 
evident. They are not all-inclusive and some are 
subject to exceptions. All are intended as a guide 
in determining what should be done and what avoid. 
ed when the objective is a product of minimum cost 
consistent with ability to perform the function i: 
tended. 

As with other products dealt with in this book, 
it is well to consult with producers of the part in- 
tended for cold heading before the design (if it 
departs from that of the conventional cold headed 
product) is so far advanced that changes are not 
feasible. 

In most instances, the rules refer to the part as 


Y, 
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A part of this shape is readily blanked by cold heading but the necked portion has to be turned sub 
quent to heading and the flats on largest diameter are trimmed. Despite these supplementary operati 
the part costs less and requires less material than if produced by screw machine from alloy steel. 
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produced in the cold header without the suppie- 
mentary operations which follow (in the average 
case) to complete the part. Naturally there are many 
operations, such as re-heading, threading, drilling, 
pointing, shaving, slotting, sawing, turning, milling 
and grinding, which may be performed in secondary 
machines and which no set of rules can cover. When 
the object is minimum cost, conservation of material 
or ba delivery, no operations not essential in 
the finished product should be called for. 

In most cases, the producer of cold headed products 
has the necessary secondary machines to turn out a 
finished product and the designer need not, as a 
rule, be concerned as to how the operations are 
performed as long as the finished product meets re- 
quirements, provided, of course, he does not call for 
operations which are unnecessarily expensive. In 
many cases, producers of cold headed parts have, in 
iddition, equipment for hot heading and they may 





Etched section of cold 
headed rivet. The flou 
lines indicate how the 
metal is displaced and 
why the head is strong- 
er than if the rivet was 
cut from bar stock with- 
out upsetting. 











to use it in preference to the cold header if 
ymically expedient unless, of course, some special 
irement prevents this. 
s explained in another chapter, hot heading is 
y to cost somewhat more per piece than cold 
ing, hence it is commonly used only when cold 
ling is not feasible or when tooling cost will be 
, for the quantities ordered, if hot heading dies 
on hand. It should not be forgotten, however, 
that many parts which cannot be produced by cold 
heading are easily and economically produced by 
hot heading, including many in which the amount of 
metal to be gathered by upsetting is much greater 
than can be gathered by cold heading. 

While the designer usually need not specify the 
machines and methods used in making a given part 
as long as the part as delivered meets his specifica- 
tions, he should design the part, as far as he can, 
to take advantage of the economies of cold heading 
(if he considers it suited for such production) and 
make sure that, if it is not produced by that method, 
it still meets his needs. 

ns drawings and other illustrations of 
cold headed parts serve as an indication of certain 
classes of work done by cold heading (with such 
secondary operations as are needed or are usual in 
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these cases) and may serve as a guide in designing 
similar parts. It is not feasible to go into greater 
detail in a brief chapter on this subject, but the ap- 
pended rules should prove useful as a guide in 
designing cold headed parts. 


Some General Rules 


1. Design for the smallest diameter of stock, suited 
for cold heading, which will meet requirements 
at moderate cost. 


. Limit the amount of metal to be upset to the 
minimum which will meet requirements, using 
conventional head styles or types, if possible. 

3. Specify carbon steel of cold heading grade unless 

specific requirements necessitate another type of 

material or unless it is certain that some other 
material will prove lower in cost or will justify 
such higher cost as may be involved. 


4. Specify a head or other upset portion of the min- 
imum diameter which is consistent with require- 
ments and preferably one not over three to fout 
times stock diameter. 


5. Do not specify a special head, a special thread 
or a special length if requirements can be met 
with standard heads, threads and lengths. 

6. If a special design is essential but requires only 
slight departure from a standard headed part, 

determine whether alteration of the standard part 
will meet requirements economically without 
necessitating a special die. 

. Never specify a square inside corner or sharp 
junction between head or flange and shank if a 
small radius will meet requirements. 


8. Do not specify an over-all length greater than 
commonly supplied for a given size of stock 
unless assured of its availability by cold heading 
(or unless hot heading will meet requirements). 

9. Permit rolled threads to be supplied unless the 
manufacturer finds it more expedient to furnish 
a cut thread. 


10. When a shank requires a stepped diameter, pro 
vide for a generous radius or a taper at the step, 
unless extra cost for machining a square step is 
warranted. 


11. When a taper is required on any part of the 
shank, its larger end must be nearer to the upset 
portion than its small diameter, that is, the taper 
must be outward, unless special machining is 
justified. 


12. When a shank must have some portion which 
is not circular in section, minimize the length 
of this portion and do not specify sharp corners. 


13. Never specify narrower dimensional limits than 
are essential or than are to be held in mating 


parts. 

14, Unless wrench holds or other flats on edges of 
head or some odd contour is necessary, specify 
a head which is circular, as small in diameter 
as feasible and neither too thin (less than 4 
of diameter) or too thick (more tham % of 
diameter). 
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Spinning Brass Primer Tubes 


If ingenuity alone could win the war, we'd have 
finished off our enemies the week after Pearl Harbor. 
Typical of the many clever innovations that Amert- 
can engineers have introduced in the “methods” field 
is the Hill process for forming small brass primer 
tubes (and other cylindrical parts of other metals) 
by spinning. The process, described up to the cen- 
sorship limit in this article, is said to save time, 
labor, machines and material. It should be of interest 
to both the production and design engineer. 


—The Editors 


by HAROLD A. KNIGHT 


News Editor 


HIRLING AND SPINNING OPERATIONS in metal 
forming have become more prominent during 
the war era. Centrifugal castings are on the 
march; aluminum airplane cowls are now being spun 


The large spinning machine with hydraulic feed. 
ished forming the copper tube immediately below the operator's right arm. 


at some plants, an adaptation from the spinning 
of aluminum giftware such as cheese-and-cracker 
dishes, 

Now comes a process developed by Walter P. Hill, 
development engineer, Wolverine Tube Div., Calu- 
met and Hecla Consolidated Copper Co., Detroit, 
whereby the open end of a tube is forced into a high 
speed steel die, revolving at about 1100 rpm., which 
in a few seconds forms a dome-shaped closed end 
of any desired wall thickness, with the spun metal 
being more ductile than the original tube as a result 
of the self-annealing feature of the process. 

Fourteen companies have been licensed by Wolver- 
ine to use this process for making small primer tubes, 
used in the firing mechanisms of all the millions of 
large shells produced in the United States. Not only 
are these tubes sounder, simpler and more efficient 
than the somewhat complex components previously 
manufactured, but the costs of manufacture are low 
by comparison with older methods. These particular 
items are made of 2-and-1 leaded brass. Any brasses 
can be worked, right on through to pure copper, 
as well as aluminum alloys and various ferrous met. |s 


The tool has just fin- 




















hree steps in forming a brass part: Bottom, a plain 
‘ube before forming; center, tube after forming; 
top, cut-away section of finished piece. 


Operating Features 


ilot machines in the Wolverine plant are mostly 
jual-operated and so simple and easy that women 
run them. In the same plant semi-automatic 
hines have hopper and magazine attachments 
ch speed production. Any machine that can im- 
relative rotation to tool and work can be adapt- 


ed to this spinning process. Naturally, the tool and 
work must be allowed to come together so that the 
forming can take place, but the job can be done on 
a lathe, screw machine, spinner, drill press, or a 
specially designed machine. Some of the licensees 
have more efficient machines than Wolverine. Pro 
duction as high as 2500 per hr. has been reported 

Scrap loss is as a rule very low, usually less than 


Spinning operation — finished brass tube shown at the right and the forming tool at the left. 
In this case, the tool does the rotating, although it is shown stationary in the picture. 
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f the primer tubes about to be inserted into a 


a half of 1 per cent from the spinning operation. 
On some jobs there is virtually no scrap. There ts 
no heating (annealing) necessary in connection with 
this process. The metal being formed is self-an 
nealed and without application of any external heat. 
The Sgevia in the operation develops 800 to 1400 
deg. F., depending on the metal. As a result of this 
high p Poe sean Poe temperature, the tube end 
is annealed or recrystallized which gives a more duc 
tile metal for 
1 feature ol 


easier working 
; 
; 


the die is the pen space, expansior 


map or reiuer ar Mprising t 
: 


of the die’s area. This allows the metal for an in 
finitesimal period to expand and bulge out the gap. 


perhaps 20 per cen 


being forced again into shape as it reaches the solid 


shell by W. 


al te r P. Hill, the Inve ntor of the process de Yaad 


portions of the die. Presumably this gap prevents 
the metal sticking or binding in the die es al vs 
gases and heat to escape. Lubrication is used ; 
coolant in high speed production, although some a 
the more simple operations can be done dry without 
lubricant 

Any good grade of high speed steel can 
be used to make these spinning dies and the 
tools have almost indefinite lives. Some tools have 
already produced hundreds of thousands of pieces 
and are still going strong They can be re if 
tioned easily by “breaking” the sharp edges of the 
relief area. Many of the tools, or dies, that are 
being used successfully have a hardness of 57 on 


the Rockwell C scale 
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Design Factors 


In the pilot plant, tubing up to 3-in. diam. has 
been processed successfully and the inventor does 
not know what the final limits are. Dimensions 
can be held to within plus or minus 0.002 in. on the 
diameter or general shape. In some cases closer 
tolerances can be held without further machining. 
A very important feature of this process is that 
despite the heat generated during the forming, the 
finished surface is usually comparable to a machined 
surface and presents a fine finish. 

Wall thickness at the spun end can be held uniform 
from piece to piece and the thickness depends on 
the length of the feed of the machine. The tol- 
erance here can be held as close as that of the 
mechanical stop. 

The inventor states that the physical properties 
of the original tube “may be almost anything.”’ 
[he spinning process has been applied successfully 
to materials all the way from full hard to dead soft, 
with the corresponding tensile strengths. The grain 
tructure of the spun-metal is fully re-crystallized with 
. small grain size. This seems to be the result of 
e heat and pressure of the process. 

Sponsors of the process state that there are several 
ctors which make it economical. These may result 
mm savings in time, men, machines or material 
lese savings of course are figured in relation to 
iat it costs to achieve a given result by some other 
*thod. 

Some of the advantages of this process are: Sim- 
licity of the set-up, low tool cost, high production 
ite and the elimination of several operations pre- 
‘ously required to make the same munitions com- 





necessarily need to be closed. Thus a mandrel can be 
inserted and, instead of closing, the diameter of the 
tube is merely reduced, as in a cartridge case. 

Contrasts between the old way of making brass 
primer tubes and the new are extremely sharp and 
interesting. By the old method one started out with 
yellow brass tube, 9/16 in. O.D. and round brass 
rod, the latter for a plug. At least seven operations 
were involved as against one operation and one ma- 
terial, a yellow brass tube, in the new. 

The former method dictated: (1) Drill and coun- 
terbore end of tube; (2) tap end of tube; (3) 100 
per cent inspect thread; (4) make plug complete on 
automatic screw machine; (5) assemble plug; (6) 
spin or roll end to stake plug; (7) 100 per cent in- 
spect staking operation. 

The softening effect of the spinning was studied on 
a typical primer tube, 0.540 in. O.D., seamless 2 and 
1 leaded brass, that had been closed on the end. 
Readings were Rockwell (superficial) 30 T scale. 
The reading on the main tube portion, well away 
from the spun end, was 72-71. Coming close to the 
end, the reading was 50-52; still mearer, 47-45; 
again nearer, 40; finally at the tip it was 30. Pho- 
tomicrographs also bore out the hardness readings in 
showing the gradual change from half hard to soft 

Though the main body of the processed tube is 
hard and the end soft, due to the spinning, the com 
plete part can subsequently be annealed to achieve 
practical uniformity. Moreover the end can be con 
verted back to original hardness by cold-working 
operations. 

When pressed for a definition of his process the 
inventor calls it “a process for hot-forming, by spin- 
ning, to a predetermined shape without the appli 


nent. By this process the spun end does not cation of external heat.” 
5 is a complete closure in brass, conical, with bead formed afterward. By the old method of forming, 3 
terials and 8 operations were necessary; by the new, one material and two operations: Spin end to point 
| form bead in punch press. The former assembly involved the tubing, a pointed casting, a screw and 


solder; also machining, drilling and tapping. 


Here is the complete, detailed engineering story 
of the recently developed method of arc welding mag- 
nesium aircraft structures, using a helium atmosphere 
(the “Heliarc” process) — how the process is per- 
formed, what its use means to aeronautical engineering 
and how it fits into today's and tomorrow’s design and 
manufacturing picture. The report won for its authors 
a prize in the Lincoln Foundation’s recent $200,000 
competition. —The Editors 

















monocoque aircraft structures, in which all, or 

a substantial portion of the structure load is car- 
ried in the skin, have come into general favor among 
airplane designers. A survey of modern aircraft finds 
few, if any planes in which wings, fuselage, or tail 
structures are not substantially based on the stressed 
skin principle, and many modern airplanes are almost 
solely dependent upon this principle for their long 
service life and rugged structural integrity. 

Pioneered more than 25 years ago, the airplane 
fuselage fabricated from glued and nailed wooden 
strips was the first element in which the stressed skin 
principle was used widely with success. Beginning 
within the last 15 years, the same ideas have been ap- 
plied with great advantage to steel, aluminum, and 
magnesium parts, while the newer synthetic bind- 
ing resins have been utilized with excellent effect to 
improve the wood-base structures of the pioneers of 
monocoque. 

The best and most efficient materials for use in 
pure monocoque construction are unquestionably those 
having low specific gravity and relatively high modu- 
lus of elasticity, in order that the material may have 
high compressive strength before buckling occurs. 
On this basis certain plywood combinations, if uni- 
form in quality and readily available in quantity, 
would no doubt prove of the best structural value. 

Unfortunately, however, nature controls the quality 
of tree growth, and the quantity is very severely lim- 
ited by the number of suitable trees already in exis- 
tence at a time of emergency. Those with sufficient 
summers to remember World War I can vividly recol- 
lect the shortage of suitable airplane lumber, and the 
resultant skyrocketing prices thereof, even as a result 
of the comparatively insignificant aircraft production 
of that day, and it is thought that even the most 
enthusiastic proponents of “plastic” (plywood) planes 
do not recommend their processes as applicable to 
more than a small portion of the present aircraft pro- 
gram. 

On the other hand, metals are available (though 
rationed as to use) in very much larger quantities. 
Their qualities can be kept exceedingly uniform by 
comparison to those of a grove of trees, and produc- 
tion increases are dependent solely on men’s energies 
and ingenuities. 


[) m= THE LAST DECADE, monocoque, or semi- 


Fig, 1. 






Arc Welding of Magnesium Aircrafty 


Metals for Stressed Skin Structures 


These facts led the authors, early in 1940, to choose 
the field of metals in a research program directed to- 
ward obtaining more efficient stressed skin aircraft 
structures. While it was realized that the miracle of 
the organic chemist’s test tube might one day produce 
a ‘true’ plastic of outstanding physical qualities, 
nevertheless the need was immediate, and there were 
available at hand metallic alloys having great prom- 
ise. 

Steel. In metals, as in other substances, low specific 
gravity in combination with high modulus of elasticity 
offered the most attractive field of research. Stressed 
skin structures of steel have been commonplace in 
other fields of endeavor, but when designed to weight 
limits acceptable for modern aircraft, the result was a 
most always a comparatively thin sheet operating wit! 
in its buckling range, and “‘stiffened” by a multituc 
of small formed beams, ribs, or stringers, spot welded 
or riveted to the main cover sheet. Here the cost 
of forming, handling, tooling and assembling | 
comes a serious if not prohibitive factor, although 
very efficient steel structures of a semi-monocoque ty;:¢ 
have been designed and built. 

Aluminum. As the best known and most wid« 
developed of the so-called light metals, alumini 
and its alloys have come to be nearly universally us 
for most external aircraft coverings. 

Pioneered in European countries, at first larg 
to carry shear and torque loads as a wing and fusela « 
covering, aluminum has become within the last 
years an indispensable and major element in the 
signer’s field of materials, and is used, reinfor 
by strips, extrusions, beads, or ribs, for the ma 
portion of the structure on most military and tra 
port aircraft that fly today. In the earliest exam; 
aluminum was used in corrugated form in an effor 
increase the effective thickness, while later, smoot 
surfaces were demanded to reduce the excessive d 
always related to external corrugated skin. 

Flat aluminum sheet, however, must be -regarce 
as having a higher density than desirable, and is r 
iy used without some internal stiffening of strips « 
corrugations. Likewise the comparatively thin cove 
sheets buckle within the range of normal flight loads, 
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as can readily be seen during a short ride in a mod- 
ern transport. Also, while spot welding has been 
developed to an excellent degree of reliability for 
many of the aluminum alloys, an exacting technique 
is required in its use, and many joints must be made 
where the physical limits of spot welding equipment 
do not permit its use. 

And so we find most modern aircraft to contain 
from 100,000 to over 1,000,000 rivets, each requiring 
a layout, at least one and often two punching or 
drilling operations, and, in a majority of cases, the 
attention of two operators to drive. Then comes an 
individual inspection of each rivet which, if not 
successful, requires replacement and the expense and 
delays attendant thereon. 

A further stimulus to the search for better, cheap- 

and smoother aircraft structures lies in the fact 

hat great advances in the science of aerodynamics 

save proven conclusively that the effects of rivet heads 
ven if countersunk), local buckling, and general 
face irregularities are much more detrimental than 
viously believed, and that the aerodynamic form 
the external surface must be smooth, uniformly 
shed, and without local buckles if the minimum 
g is to be achieved. 

Magnesium Alloys. All of the above considerations 

', early in 1940, to a further investigation of avail- 

'e materials and methods of fabrication. As the 

atest of generally available structural materials, 

enesium and its alloys soon proved most attractive. 
s than two-thirds the weight of aluminum, and 
much over one-fifth as heavy as steel, such ma- 
ials have a relative stiffness, for a given weight 
2.5 times that of aluminum and 19.5 times that 
steel. 
‘irst developed in the United States by the Dow 
emical Co. as a relatively useless by-product, Dow- 
tal alloys have recently assumed greater and greater 
mportance in the manufacture of aircraft. Available 
in cast, extruded, forged and rolled form, these ma- 
terials have first been used largely in engines, wheels, 
other accessories and secondary structures rather than 
in primary parts, although usage in Germany (where 
especially attractive) has been more widespread than 
in the United States. The facts that the production 
of magnesium is rapidly expanding, that the sources 





Fig. 2. A typical torch assembly. 


are inexhaustible (9,000,000,000 Ibs. in each cubic 
mile of sea water), and that next to beryllium it is 
theoretically the best possible material for simple 
metal monocoque structures, have assured its wide- 
spread use in aircraft. 


Fabrication Methods for Magnesium 


Once a decision was reached as to the material 
choice, attention was at once turned to methods of 
fabrication. Magnesium had previously been spot 
welded and gas welded successfully. However, riv- 
ets of magnesium alloy work-hardened so rapidly 
during driving as to prove impractical, so that other 
materials had to be used for rivets in the assem- 
bly of magnesium parts. Also the ideal surface 
smoothness for which we have been striving cannot 
be obtained by lap-joints, whether riveted or spot 
welded, particularly in view of the comparatively 
thick sheets which are employed in pure monocoque 
design. 

Gas welding was available as a means of attach- 
ment, but gas welding could only be accomplished 
under the protection of a heavy flux, due to the ex- 
treme affinity of magnesium for oxygen and nitrogen, 
particularly at elevated temperatures. And, unfor- 
tunately, the successful fluxes available were all of 
an extremely corrosive nature, and rapidly attacked 
the resultant magnesium assembly if the slightest 
contamination remained in the weld. 

After many disheartening attempts, the search led 
finally to the consideration of electric arc welding 
which had previously been considered impossible on 
magnesium. The first experiments led to many small 
magnesium fires. An amazing number of preliminary 
experiments can be imagined, when all possible varia- 
tions in alternating and direct currents, polarity, types 
and materials for electrodes, fluxes, and blanketing 
gases were tried. It is the belief of the authors 
that all the unsuccessful combinations were attempt- 
ed not once but many times. Fluxes were soon aban- 
doned from considerations of corrosion, and numer- 
ous efforts were made to weld, using various types 
of blanketing gases either in an enclosed space, or al- 
lowed to flow over the work from the vicinity of 
the electrode. 





























The first glimmerings of success occurred when 
the arc was struck between the work and a mag- 
nesium electrode which was supported in a hollow 
receptacle through which helium, under low pres- 
sure, was allowed to flow into the weld area. With 
this arrangement, however, the control of the flow 
of material to the weld was erratic and blobs of 
the electrode appeared in a disheartening array along 
the weld. Various refractory materials were then 
tried for the electrode, and when the research pro- 
gram reached the stage where a tungsten electrode 
was used in a helium atmosphere, success instantly 
crowned more than a year of experimentation and the 
Heliarc method of welding was born 


Helium Arc Welding of Magnesium 


Basically, this method of electric welding, useful 
with all standard direct-current welding machines, 
consists in striking an arc between the work and a 
tungsten electrode, simultaneously feeding helium gas 
to the weld area through an annular nozzle sur- 
rounding the electrode, and feeding the additional 
weld material needed for the joint into the arc from 
an uncoated welding rod of substantially the same 
material as the work. Reversed polarity is used, i.e. 
the current flows from the work to the electrode. 
The flow of helium, fed to the work area at 0.25 
to 0.5 lbs. per sq. in., is controlled by a valve on 
the torch handle which is opened by the operator 
just before the arc is struck, and held open during the 
welding process. The arc is very quiet during a 
Heliarc weld — there is no tendency to sputter or 
throw materials from the weld as is sometimes the 
case with other processes; and a very uniform, high 
quality weld can be obtained by an average opera- 
tor after short practice. 

This method of welding will shortly be made avail- 
able to the public under license, and while it was 
developed primarily for use on magnesium, it will 
probably find extensive use on alloy and stainless 
steels, where the results seem superior to those ob- 
tained by any other known method. The quality of 
the weld is high, the strength of the joint varying 
from 80 to over 100 per cent of the parent ma- 
terial, depending on the alloy and welding conditions, 
and there seems to be no limjtation in the type of 
joint that can be made — butt, lap, tee, corner, and 
angle joints being made with equal facility. 

The helium blanket completely eliminates the use 
of any flux in the joint, and while minute quan- 
tities of tungsten are present in the joint, there are 
no adverse corrosive effects therefrom. Actually, the 
weld appears somewhat more corrosion-resistant than 
the parent metal, there being a slight electrolytic 
balance which causes corrosion, if it appears at all, 
to be present in the sheet adjacent to the weld 
rather than in the weld itself. This effect is so small, 
however, as to be negligible for all practical purposes. 
Welds can be made with equal facility in rolled, 
cast, extruded, or forged parts, and some experiments 
have been made where cast and rolled or extruded 
parts have been welded to each other. 

The seams. fusion welded by the Heliarc process, 
are distinguished by their metallurgical purity, homo- 
geneity, and absence of inclusions. Fig. 1 shows 
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a typical microscopic view of an etched Heliarc 
welded seam in Dowmetal J-1 magnesium alloy. 
From it will be prves the close-grained, highly 
packed fused metal, which has approximately 2 
per cent higher density than the parent metal, ac. 
quired in the welding process; it will be particularly 
noted that the fusion boundary is gradual and deep. 


ly | qrensey a 
“gf es torch assembly is shown in Fig. 2. Any 
good welding equipment is suitable for use 
in the Heliarc method, and the Heliarc process 
has a particular attraction and importance in the 
United States, since our country is today the sole 
remayge of this gas on a commercial scale and in 
arge quantities, and also because considerable re- 
serve volumes of it have been accumulated in the 
last six years. For those interested in the more 
technical details a bulletin has been prepared which 
can be obtained on request. 


Design Considerations and Structural Details 


It was reasoned that the application of magnesium 
alloys to aircraft construction could be accomplished 
along two different principles. The first and most 
obvious way would “ to design a magnesium air- 
plane structure for maximum weight reduction. This 
conception was studied with the conclusion that the 
undesirable physical properties of magnesium al- 
loys (rapid strain aE ung corrosion, etc.) would 
probably not permit a greater weight saving than 
approximately 10 per cent over a comparable str 
ture made of aluminum alloy. In view of the estab 
lished fact that only cegoerenetey one-third of the 
weight empty of a modern military airplane is the 
airframe or structural weight, the total weight sav. 
ing would, at best, amount to some 3.5 per ccnt 
of the empty weight of the airplane. 

This slight gain was judged to be overbalanced 
by the necessity of an extremely careful and exp:n 
sive design which would require the use of te'a 
tively thin gages of magnesium alloy sheet. It was 
therefore decided to favor, in the design of these 
wings, the perfection of the aerodynamic shape and 
simplicity and low cost of structural construction 
These two qualities, in the estimation of the au- 
thors, are more important than small weight sav- 
ings, provided they can be gained without increase 
of commonly accepted structural weights. 

The design criterion adopted was, therefore, that 
superior and less costly magnesium airplane structures 
could be designed and built for the same weight 
as the present more expensive aluminum alloy riveted 
structures. 

The wing design illustrated was not made ana- 
lytically by taking the weight of the present BC-1 
aluminum alloy riveted wing and reapportioning tt 
to the various structural components of the maz 
nesium alloy wing. On the contrary, the Heliarc 
welded magnesium alloy wings were designed svn- 
thetically from the test experience and data already 
accumulated, and from the calculated loads acting 
on the wing. These considerations determined the 
proportions and distribution of the structural com- 
ponent parts and also the type of welding seams to 
be used in connecting them. 
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The calculated loads were based on the same design 
factors as used in the design of the riveted aluminum 
alloy wings already in service on BC-1 airplanes. 
Before the construction of the wings was begun, 
a very detailed weight analysis was made which in- 
dicated that the weight of the completed welded 
magnesium alloy wing structures should be approxi- 
mately the same as that of the aluminum riveted 
wings; this has been approximately confirmed by 
actual weighing of the finished structures. 

The whole wing structure is composed of only 
two basic elements: The sheet, forming the mono- 
coque shell; and extruded sections, forming the 
internal structure. The versatility of arc welded 
construction made it possible to limit the number 
of various extrusions, such as “tees,” angles, etc., 
to no more than four different sections. Further- 
more, the preparation of the = sections and 
sheets was greatly simplified, because flanges for 
riveting, and elaborate templates for the shaping of 
parts and the coordination of multitudes of riveting 
holes, were no longer necessary. 


Manufacturing Problems 


In almost all welding a certain amount of shrink- 
distortion must be allowed for. Magnesium is 
exception to this rule, and this phenomenon 
the cause of some of the most persistent and 
oying difficulties in the early stages of this de- 
ypment. A considerable number of tests led to 

iking proper allowances in lengths for shrinkage 

| this difficulty was solved satisfactorily, as far 

the dimensional control was concerned, at an 
ly stage of development. Shape distortion due to 
inkage proved much more difficult to control. 

In structures of this nature, distortion manifests 

elf principally as buckling of the monocoque shell, 

ticularly at those places where the curvature is 
pronounced. However, there was developed 
mple and satisfactory method dealing with the 
kling distortion, which does not harm the metal 
ier internally or externally. This method has been 
l'on the shell surfaces of the wings described 
this paper, and by its use it is possible to obtain 
oth, non-buckled surfaces after welding. By this 
method heat and pressure are applied to the buckled 
structure through the use of ironing pads which re- 
lieve the internal strain in the sheet. 

To make certain that no excessive locked in strains 
are set up in Heliarc welded structures, experiments 
were carried out to obtain the absolute value of 
internal strains in magnesium alloys induced by 
welding. At the worst, these stresses were found 
to be of the order of 1000 lbs. per sq. in. max., 
and are, therefore, of little consequence as far as the 
impairment of the integrity of Heliarc welded mag- 
nesium alloy structures is concerned. This is prob- 
ably due to the relatively low modulus of elasticity 
and low yield strength of these alloys; both of 
these physical properties tend to adjust the metal 
structure readily to any internally imposed strains 
from welding. 

The amount of welding is not indiscriminate; 
proportioning of the welded seams to the loads 
carried through them and selecting the type of 
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weld to best fit the conditions of elastic flexure 
of the structure should be two recognized principles 
of electric arc welding application. It has been no- 
ticed that on a number of electric arc welded steel! 
structures these principles have not always been ob- 
served. The magnesium alloy Heliarc welded wings 
have been designed with great care in this respect. 
Full length seams are used only where necessary. 
Otherwise, the seams are of the interrupted type, 
either on one side, or of staggered interrupted type 
on both sides of the edge of a plate or of an ex 
trusion attaching joint. 

These practices were made possible by the high 
metallurgical quality of the seams, their uniformity 
and relatively high strength. For design purposes 
the Army Air Force allowed 75.9 per cent of the 
ultimate tensile strength of the metal to be used 
as the strength of the Heliarc welded seams in ten- 
sion. This figure is based on tests of seams made 
in the early stages of this development, and much 
higher uniform values are now consistently being 
attained, as previously noted. 

The wing tip and the aileron (Figs. 3 and 5) 
were made of 0.050 in. thick Dowmetal J-1 an 
nealed alloy. The reason that annealed metal was 
used for these two structures lies in the fact that 
loads on them are relatively low. Since 6. ~ 
in. was self-imposed by the authors as the minimum 
practical sheet thickness of J-1 alloy for this de 
sign, it appeared that annealed metal could be used 
with safety and with the advantage that such ma 
terial is delivered flatter than the equivalent gage 
of the cold rolled, strain hardened Ji-H sheet. 

Furthermore, the wing tips were formed to shape 
by drop hammering of heated sheet (approximate- 
ly 600 deg. F.), which would have obliterated most 
of the cold rolled strength of the J1-H alloy. In 
point of accomplishment, the wing tips and the 
ailerons are even more noteworthy than the wings 
themselves. Both have already been tested for 
strength and found to be stronger than necessary 
and also more rigid than expected from past ex- 
perience with comparable aluminum alloy riveted 
structures. 

The utmost structural simplicity and the small 
amount of arc welding required to assemble the 
ailerons and the wing tips distinguishes these units 
as first class production articles. 

The landing flap, Fig. 4, is an open structure. 
simple and easily accessible for welding. The same 
few structural elements are used in its assembly 
as on the wings. 

The wings are attached to the airplane center sec- 
tion by riveted aluminum alloy flanges. This joint 
necessarily was copied from the aluminum alloy 
wings, because the arc welded wings have to fit, 
by exchange, a conventional riveted aluminum al. 
loy airplane. 


Serviceability of Magnesium 


In the past magnesium alloys have suffered from 
two generally known and popularly misunderstood 
faults. One is the general fear of their inflamma- 
bility and the other is a deep-rooted, and by past 
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performance somewhat justified, conviction that these 
alloys corrode rapidly. 

As to the first, the experience of the authors 
is that the fire hazard has been greatly exaggerated; 
in spite of the intensive welding development of 
these alloys in the shops during the last two years, 
the only fires involving magnesium were those start- 
ed deliberately for test purposes, or in experiments 
before helium was used. It was discovered that the 
zinc chromate primer, generally used by the air- 
craft industry, acts as a potent fire inhibitor on mag- 
nesium, and that it is in fact impossible to ig- 
nite these alloys, even artificially, if they are pro- 
tected by it. Magnesium retains its elastic modu- 
lus to much higher temperature than is the case with 
aluminum alloys. This is an extremely desirable 
property, and in practice it means that a zinc chro- 
mate protected magnesium alloy structure will not 
collapse as readily as an aluminum alloy structure 
might do if exposed to fire. 

The weather durability of magnesium aircraft 
structures in service is still undetermined. However, 
a wealth of artificial corrosion testing, and also grati- 
fying results of the use of magnesium alloys on sev- 
eral truck bodies through a number of years, furnish 
convincing proof that corrosion is not as dangerous 
as is generally believed, provided proper surface 
protection is given. This protection consists of treat- 
ing the finished, welded and cleaned structures. with 
sodium dichromate and painting them with standard 
zinc chromate primer and two coats of finishing lac 
quer. This protection has been found to be suf- 
ficiently elastic under load, as well as abrasion resis- 
tant. 

One of the least desirable physical characteristics 
of the magnesium alloys is their inclination to strain 
corrosion. The elasticity of the surface finish helps 
here a great deal, but in addition the authors de- 
liberately avoided stress concentrations in their design 
and saw to it that the maximum principal stresses 
inywhere in the wing remain low, viz. 12,600 lbs. 
per sy. in. max. in compression and 19,170 Ibs. 
per sq. in, max. in tension. 

Compared to the maximum allowable yield point 
in tension of 33,000 Ibs. per sq. in. for Jl-H alloy, 
this utilization of the material seems wasteful; how- 
ever, it was done deliberately in order to favor the 
rigidity of the outer wing shell, and also to diminish 
tendencies to strain corrosion. It is apparent, how- 
ever, that as service experience is acquired it may 
be possible to design these structures for less weight 
than the equivalent weight of aluminum alloy riveted 
structures, without abandoning the non-buckling prin- 
ciple. 

Static tests of magnesium wings have demonstrated 
that these wings are elastically more flexible in bend- 
ing than aluminum alloy wings. This is a desirable 
feature, as it tends to reduce excessive loads. in 
gusty air, particularly when it is realized that the 
internal damping of magnesium alloys is several times 
greater than of aluminum alloys. On the other hand, 
the magnesium wings aré more frigid ‘in torsion 
than corresponding aluminum alloy riveted wings. 
[his is also a very desirable property to eliminate 
danger from flutter, and can be traced to greater 
thickness, and to the absence of slippage in welded 


seams. 




























Fig. 3. BC-1 wing tip assembly. 






























































Fig. 5. BC-1 aileron and tab asse mbl 






Detailed Cost Comparison 


Dollar evaluation of the economic advantages 
electric arc welding as applied to magnesium aircra 
structures is a difficult task because of the many vat 
ables and intangibles involved. Direct compariso 
of the cost of a Heliarc welded seam and a rivete 
seam in the same materials is given as follows: 





Table of Comparison of Joint Cost Per Foot 
In 0.10 sheet —- Approximate Equal Strength 


Heliarc Welded 


Surface preparation 0.250 hrs. at $0.97 per hi 
Setup 0.083 hrs. at 0.97 per hr. $ 
Weld time 0.100 hrs. at 1.40 per hr 
Cleanup 0.083 hrs. at 0.97 per hr 


Helium 1 cu. ft. 
Magnesium filler rod and tungsten electrode 0 
Electric current 





Total direct cost $0 
Overhead on labor at 100% 0 f 
Total cost per foot $1 
Riveted e 
Layout and drill 24 s 
holes 0.166 hrs. at $0.97 per hr $( fy 
Countersink 24 holes r 
holes 0.10. hrs. at 0.97 per. hr. 0.1 
Drive 24 rivets 0.40 hrs. -at 0.97 per hr 0.39 
24 rivets 0.04 
Total direct cost $0 
Overhead on labor at 100% 0.65 
Total cost per foot $1.34 7 
It will be noted that in this comparison the weld 1s . 
somewhaé less expensive than the equivalent riveted P 
joint. Such a comparison, however, is unduly con % 
servative in that the cost of joining the parts is only 7 


a_minor element in the overall economic gain to be 
made. 
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Fig. 6. 


the authors’ philosophy is followed (namely that 
led magnesium structural design should be di- 
d primarily to simplicity and aerodynamic ex 
e) it will be found that 
ilent to those of contemporary structures of 
d aluminum alloy will be obtained. There is, 
fore, little or no advantage from the stand- 
of weight saving. On the other hand, the re 
tion in number of parts for a given structure, 
the possible reduction of drag of the finished 
ine are factors of great importance. 
> former advantage may be visualized to a lim- 
xtent by reference to Fig. 6. This photograph 
the complete internal structure assembly of the 
rtion of the wing. All that remains to ac 
ish is the attachment by welding of the rela 
thick cover sheet to the rib structure. A com 
ve check with similar conventional structure 
tes that the welded design has slightly more 
e-half the number of feet of basic attachment 
parts to each other employed in cases where 
ed aluminum construction was used. 
addition to this fact, the actual number of 
es required in the design is in the order of one- 
the number required in the comparable alumin- 
. alloy structure, so that the cost of fabrication 
bis be expected to be reduced in similar measure. 
Unfortunately, at this writing the welded wings are 
only being produced in experimental quantities and 
ost data on conventional wing structures in com 
ible quantities are available to the authors 


weights generally 





General Economic Evaluation 


7 lhe actual structural cost in itself is still of minor 
portance in the overall econom« 
because the most valuable contr 
ution of this program lies in the possible reduction 
in drag of the finished airplane. Within the past few 


idvantage to be 
however. 


years a whole new family of high performance ait 






AUGUS 


The complete internal structure assembly of th nose portion « 





These 


foils has been developed in which profile drag reduc 
tions of from 30 to 50 per cent have been obtained 
airfoils must be constructed with a deg ret 
uracy that is b] 


or a virtually Impossidie to O 


conventional riveted structures whicl 1EVELO 
face waves within the flight range 
Monocoque welded magnesium structures, how 

ever, are readily adaptable to these requirements. They 
are designed with comparatively thick skins which 
do not buckle locally within the normal range of 
flight loads. Their surface finish can be as smooth 
as that of a fine automobile, and held within accurate 
limits. The outer surface of all welded joints may 
be ground flush with the face of the surroundin 
measurable 
Butt joints 


covering are a normal design proce dure. so that laps 


sheet so that no inequality occurs 


seams or joints ind seams in the su 
as well as rivet irregularities and local buckling 
be completely eliminated. 

Depending somewhat on cover thickness and in 
ternal structure, some slight surface irregularities may 
exist, but these at the worst can be limited to long 
waves of very low magnitude which do not ad 
versely affect the drag of the structure. In summar 
izing this point it may be said that a parasite drag 
reduction of at least 30 per cent may be obtained 
through the use of the new low drag airfoils whicl 
to the best of the authors’ knowledge, can only be 
built to proper accuracy and finish in Heliarc welded 
magnesium, if metal is to be used. 

These figures are all based on a 
After the war is over, transports flying across thi 
nation in eight to ten hours, and with only one sto} 
will soon go into service. On such longer hauls 


900-mule trif 


the figures become even more impressive because 
the longer trips require a higher percentage of ust 
ful load to be devoted to fuel, and this increases 


the percentage of saving per ton mile through 
duction drag. out of all proportion to the increast 
in trip length 














(Editorials continued from page 281) 


desire for adding to the total of accurate metallurgical 
knowledge. 

To be completely logical, MeTALs AND ALLoys should 
advocate extinguishing itself, so as to “eliminate dupli- 
cation and contlict’’ with other metal magazines. 

As a member of the A.I.M.E. and A.S.M., I hope both 
will continue to “compete.” Hell, can’t folks compete 
without fighting? 

H. W. GILLETT 

May 27, 1943 
Chief Technical Adviso1 
Battelle Memorial Institute 


A Few Others 


Typical of the approving comments that we have 
received is the following: 


I was rather interested in your editorial in “Metals and 
Alloys” in reference to the A.S.M. vs. A.I.M.E. The 
Chicago section of A.I.M.E., of which I am a member of 
the executive committee, has been seriously considering what 
steps the A.I.M.E. could take to be of more direct value 
to its membership. At present, there is a large overlapping 
f these two societies. 

It might be of interest to point out to you that even 
the A.S.M. has had some cases of groups falling away 
from the society and forming a special heat-treating group. 
Some of the fellows felt that they were not getting all 
hey could from the local meetings because they were not 
entirely in their particular field of work. 


Here is another: 


Just a word regarding your editorial in the May issue 
yf METALS AND ALLoys. I have heard considerable com- 
ment about this question, and if it accomplishes the needed 
stirring up of opinion, as it mow appears, it is well worth 
while and timely. As you know, there has been a slight 
overlapping for some time between the two societies and 
personally I feel that it is time we have a line of demarca- 
tion. If one society wishes to abandon a part of their 
activities and not keep up a pretense of doing certain things, 
now is a good time to bring this about. I think perhaps 
your editorial may help to effect this change in policy 


These men hold office of some kind in either 
A.I.M.E. or A.S.M. and have asked therefore that 
their names be withheld. 


Our Reply 


When we suggested in our editorial that the 
A.I.M.E. relinquish the physical metallurgy field to 
the A.S.M., we were thinking of something quite 
different from Professor Mathewson’s interpretation 
and were evidently not sufficiently lucid in our ex- 
planation. It was not our intention to suggest the 
elimination of the Institute of Metals Division of 
A.I.M.E. but rather that it confine its activities to the 
metallurgy of non-ferrous metal production and re- 
haing. 

In addition to the process technology of metal 
production this would necessarily include alloying, 
constitutional metallography and any other branch of 
physical metallurgy with which men in the copper 


and brass, aluminum, nickel and other non-ferrous 
metal-producing industries are normally concerned. 
It should not include the metallurgy of heat treat- 
ment, welding and finishing of non-ferrous metals 
as generally performed in the metal-working and 
metal-consuming industries. These last we would 
reserve for the A.S.M. 

By and large the membership of I1.M.D. would, 
if taken exclusively from the non-ferrous metal- 
producing field, be little different from its present 
composition. Similarly the Division could empha- 
size the science as against the art without conflicting 
with our basic suggestion that it stick to those ac 
tivities that interest engineers and metallurgists in the 
non-ferrous metal- producing industries. 

The Iron and Steel Division is virtually doing that 
already in the ferrous field and without sacrifice of 
professional or scientific standards. We'd like ILM.D 
to be to the non-ferrous metal-producing industries 
what the Iron and Steel Division is today to the iror 
and steel making industries. 

And then if the A.S.M. could confine its service: 
and activities and roughly its membership to the 
industries that use and fabricate metals, the patter: 
would be complete and there would be a minimun 
of duplication. Admittedly each society would hav. 
to surrender something, but that is the obvious pric 
that must be paid for the elimination of conflic' 


Dr. Gillett’s point is that the competition is no 
necessarily undesirable and therefore the price jus 
mentioned is too high. Although we may be wron; 
we do feel that business enterprises (including cor 
mercially-published technical magazines) shou! 
compete, but that technical societies should not. N 
situation similar to that involving our two metal s 
cieties exists among the other technical societies, Su: 
competition, to us, represents waste motion and 
confusion and misdirection of professional effort. 

Starting from scratch, no intelligent person o 
group would have simultaneously established two 
societies operating along the lines currently followed 
by the Metals Divisions and the A.S.M. Are th 
A.S.M, inadequacies that Dr. Gillett alleges a valic 
reason for opposing a correction of the present situa- 
tion? On the contrary, we believe that these defects 
should be remedied if and where they exist, and in- 
deed that the A.S.M. is just about ready for some kind 
of professionalization of its membership set-up. There 
is no reason, under the arrangement we suggest, why 
the technical standards of A.S.M. cannot be made 
every bit,as high as A.I.M.E.’s. 

The answer to Dr. Gillett’s last question (about 
fighting) is “in this case, no!’ And it’s that kind 
of fighting we should hate to see develop between 
the metal societies. —F, P. P. 
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NUMBER 19 


GENERAL ENGINEERING DATA 


Guns and Ammunition 


With many plants converted trom their peacetime products 
to the manufacture of gun parts or ammunition, a brief 
outline of the nomenclature of these weapons is timely. Since 


the term “gun” includes any tube built to withstand a given 
internal pressure, and to discharge a projectile at high 
ty, it applies to a pocket pistol; a 16 inch monster 


1 upon tons of concrete for coast defense, or aboard a 
ip; am automatic arm specially lightened for aircraft 
ti-aircraft ordnance designed for rapid high-angle fire; 
pieces moving on railway cars or tractors. Definitions 
such a variety must necessarily be general and subject 
fications 


Gu 

are sized by the diameter of the inside surface of 
or bore. This diameter is called the caliber. The 
len the gun is usually expressed as a multiple of this 
boi eter, so that a 14 inch, 45 caliber piece is one of 14 
nc re diameter, and 14 x 45 in. or 52 ft. 6 in. long 
tt ch face to muzzle. This system of sizing instantly 
rdnance engineer a picture of the ratio of barrel 

ore diameter. 
a rotating motion to the projectile, and so keep 
tion and upon its trajectory during flight, all modern 
gu rifled, that is, spiraling grooves are cut into 
the from powder chamber to muzzle. The smooth 


bore isappeared from the standard armament field shortly 


afte: Civil War, except for small trench mortars and simi- 
lar pieces, so that today the 14-in. piece of naval ordnance 
as we 


as the infantry’s standard shoulder arm are rifles. 


The rifling itself may be of several forms, of varying 


p Breech ring 


,Origin 
ps / 9 





7 
4 


sChase 


Types of Construction 

Monobloc—one-piece construction, machined from forged or 
centrifugally cast blanks. Used for all small arms, and for 
most cannon up to about 8 in. Larger of these sizes are usual 
ly radially expanded—subjected to such internal hydraulic pres 
sure as will permanently deform the diameter and place the 
inner surfaces under initial compression. 

Built-up—from two to seven or more concentric cylinders 
sembled by shrinkage to form the barrel. Initial internal con 
pression is obtained by this shrink assembly. Smaller 
will shrunk-on jacket, 
larger guns usually have about five principal sections, and may 
re hoops 


for guns above 8 in 


calibe rs 


usually consist of a tube with whil 


The standard thod of construct! 


have 15 or mé¢ 
in diameter. Pern replacing of a 
tube and salvaging of a gun which would otherwise be scrappe: 

WW ire-wound—compression is applied to the 
ing it with wire under tension. No guns of this type are now 
being made in this country, although some of earlier manufac 
ture are still in use. 

The breech ring, screwed onto the barrel, provides for the 
attachment of the breech mechanism. This becomes quite com 
plicated in the semi-automatic arms, in which part of the energy 
in the powder charge is used to perform some of the function: 


tubs by win 


of ejecting the fired case, reloading the gun, or firing the next 
round, or in the fully automati: weapons, in which all of th 
operations are performed mechanically from powder energy 
[he breech block, which closes the rear end of the bar: 
luring the firing of the gun, becomes a threaded plug for th 
larger pieces, and a sliding wedge for the smaller arms. A 
breech housing contains the breech block and its operating 
mechanism in the hand arms, machine guns, and automati 
cannon. The barrel is usually supported in a cradle in the 
larger pieces. Recoil and counter-recoil are provided for by 


springs or hydraulic cylinders 
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‘Powder chamber 


“Breech face 


number and relative sizes of grooves and lands, and of differ 
ing degree of inclination, called twist. The twist may be 
‘ntjorm throughout the length of the bore, or may increase in 
legree toward the muzzle (increasing twist), or may be uni- 
‘orm for part of the bore and increasing for the remainder. 
Che point at the forward end of the powder chamber where the 
grooves first cut into the bore is called the origin of rifling. 

Wall ratio is the ratio of the outside and inside diameters of 
the barrel at a given point. 


(Continued 
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The gun mount will of course change almost out of recog 
nition in adapting itself to the wide variety of conditions unde 
which guns must perform. Several elements will be present in 
nearly every mount in some form or other, however. The bar 
rel, with its breech assembly, cradle, recoil mechanism, etc., 
constitute the t/pping parts. Trunnions on either the barrel or 
the cradle rest in trunnion bearings on the carriage, or pivot 
yoke, and permit the barrel to move in elevation. Sights are 
usually attached to the carriage. 
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An old name in Aluminum 
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A new refining source for Alloys 
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NUMBER 19 (Continued) GUNS AND AMMUNITION 
] The base, or racer, supports the carriage and moves with the The projectile, if of explosive type, will contain a con 
barrel in train or traverse. Guns intended for mobile field tact or a time fuze, or a combination of both. For armor- 
service are frequently non-traversing, or traverse only a few de- piercing projectiles a delay fuze is required to detonate the 
grees, the mount shifting to provide wider sighting. Flexible projectile inside the armor. In aircraft ordnance a super- 
niscraft armament mounted in a turret or tourelle can often be sensitive fuze, to fire immediately upon contact with a very 
traversed only by motion of the entire turret. This applies also light object, is used. 
to naval ordnance mounted in turrets. For such mounts the The fuze fires a detonator, or small charge of sensitive 
base rests on rollers on the stand, which is securely fastened to explosive, which in turn fires a booster charge. This latter 
the deck of the ship, etc. Field artillery is held in position is an explosive intermediate in sensitivity between the deto- 
during firing by a trail, with a spade and a float to provide nator and the bursting charge, the high explosive load in the 
t in the soil. projectile. 
standard small arms include pistols, shoulder rifles, auto- The rotating band on the projectile is usually made of 
fles, submachine guns, etc. Machine guns are usually copper, gilding metal, or copper-nickel, and provides a seal 
or mobile-mounted, and require a crew of two to four for the gases of the propelling charge while forcing the ro 
lutomatic cannon, in the 20- to 40-mm. calibers, are tation of the projectile as it moves through the gun barrel 
t tly used for anti-aircraft fire. Special designs of the A tracer cavity in the base of the projectile may be filled 
guns and smaller automatic cannon are mounted in with the magnesium-base combustible used with this type of 
Of the heavier pieces for service on land, coast de- projectile 
illery includes large-caliber guns in elaborate perma- 
placements and railway artillery as well as small arms . ‘ ; 
i-aircraft weapons. Railway mounted guns are also Primer, Projectile~, 
1 the field where facilities are available. Field artillery hn x 
widely in its types, with smaller and medium calibers . ee. 
orized or motor-drawn mounts now in favor. 
7 ; the terms no longer apply sharply, a howitzer is usual- Wis ellin 5 “ ‘\ Gee crimped 
ld piece designed to fire at high elevation, and a Pp g ge r enh 
r ; a shorter weapon designed for still higher-angle fire. vic! nna. dead Chis 
ose of the elevation in both cases is to give plunging Fixed Ammunition 
the target. 
A tae ;Primer enemerm ) 
‘ly no ordnance item has its components so misnamed . oa 
sation by the general public as ammunition. Ammu- ‘ 7) 
vhile it too must vary with change of size from the ae 
ber rifle to the 16 in. cannon, has several elements al ————— “ac, 
wa; present, even though much changed in form. The com- Cartridge case ’ m ‘-Projectile fitted 
bina'ion of projectile, powder charge and primer is a round Propelling charge» loosely fo case 
| A projectile, solid in small arms ammunition and containing a tie sat 
‘ bursting charge in the high explosive types, is the part fired Semi- fixed Ammunition 
: from the gun, while the propelling charge may be enclosed in . Booster 
a brass or steel cartridge case, or placed in the gun in cart- Propelling charge, Projectile load, 
ridge bags. 
1 Upon this basis ammunition is classified as fixed ammunition, 
r in which the projectile is crimped to the cartridge case, and 
the complete round loaded into the gun breech; semi-fixed am- 
munition, with the projectile loosely attached to the cartridge : aa IRS 
case; and bag ammunition, in which bags of pure silk or Rotating band: — dP 
treated cotton cloth containing the propelling charge are placed Bourrelet -~ (degree of taper) 
in the gun behind the projectile, and the primer inserted (exact size of gunbore) 
7 the breech plug afterwards. The first type is used for guns up 
to about 4 in., the second for those of 4 to 6 in. caliber; and Bag Ammunition 
the last for those above 6 in. 
small arms projectiles may be called bullets, although this 
erm is sometimely improperly applied to the complete round The propelling charge, whether in a cartridge case or in 
Larger caliber projectiles, holding a bursting charge, may be bags, must be fired by a primer, or detonator, or initiator 
termed shells, These latter may be of several types, designed This is a sensitive explosive first fired by the gun's firing 
for specific uses, such as high explosive or armor piercing, of mechanism, whether a striker pin or electricity. In order to 
the projectile may contain many small spherical shot (shrapnel) transmit the flame quickly to the charge an /gmiter is usually 
Shot is a term also applied to armor-piercing or semi-armor inserted between the primer and the principal charge in m« 
piercing projectiles that are solid steel. dium and large caliber ammunition. 
Compiled by Kenneth Rose, Engineering Editor 
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Micarta =... 
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If you have a gearing problem, bring it to 
Westinghouse. Skilled Micarta engineers will be 
glad to study your product and analyze its 
applications. And they will give you the benefit 
of 35 years’ experience with industrial plastics. 


This experience is particularly extensive with 
respect to applications where resilience, absence 
of friction and quiet operation are of supreme 
importance... 

FOR EXAMPLE, IN TEXTILE SPINNING FRAMES, thousands 


of tiny Micarta gears give service that is essentially 


frictionless and noiseless. 

IN CARGO WINCHES, Micarta gears provide quieter opera- 
tion than is possible with any other type of gearing 
material. Absence of friction reduces fire hazard by 
eliminating sparks. 


PLANTS IW 25 CITIES 


OFFICES EVERYWHERE 


AND IN MANY OTHER INDUSTRIES .. . hundreds >f thous- 
ands of other Micarta gears are in use where ‘ependa- 
bility is vital. 

In these applications, Micarta has replaced 
metals and other critical materials and is serving 
better. In every case, Micarta absorbs vibrations 
and cushions repeated shocks without deteriora- 
tion. 


When your present manufacturing operations 
call for nonmetallic gears, or where gears afe 
involved in your postwar plans, be sure you have 
all the facts about Milicarta. Westinghouse 
Electric & Manufacturing Company, East 
Pittsburgh, Pennsylvania. J-06337 
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TYPICAL MICARTA TOUGH JOBS IN 
WAR APPLICATIONS 


- Aircraft structural parts Marine bearings 
Industrial gears Protective helmet linefs 
Instrument panels Aircraft control pulleys 
Steel mill bearings Bus supports 
Thrust washers Fuse mountings 

Insulating washers 
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Tool-Tipping by Brazing 


PROCESSES AND PROCEDURES 
Brazing 





Method 


Low-temperature Methods 


High-temperature Methods 





Application 


This process is especially adapted 
to the requirements of high speed 
steel. 








Apparatus 


terials 





thous- 
yenda- | 


laced ) 
rving 
tions 


ora: 


tions 
3 are 
have 
10Use 


1.06337 


aa 


Procedure 





An oxyacetylene welding torch. A| 
vise or jig in which to hold the 
tool in a convenient position. 





of the tool. 


heat furnaces. 


| a 





For Brazing with 


| For Brazing with 
| Copper 


| Silver Alloy 
silver brazing alloy shim of 
| proper thickness, usually .003 in. to| thickness. Brazing flux suitable for 
.008 in. with a melting point of | brazing with copper. A good grease 
1175 deg. F. maximum. A flux that | solvent 

will dissolve oxides found on high | 

| speed steel, and which will be 

| fluid and active at brazing temper 

ature. A good grease solvent 


Copper shims .003/.005 inches 


} 
| For hardened high speed steels: | 1. Machine or grind a 
1. In joining an inserted tip to 
a shank, machine or grind a recess 
in the shank to match the tip. to be brazed is — smooth. A 
2. Make sure that the surfaces | milled or ground surface is satisfac- 
'of both recess and tip to be brazed | tory. 
|are fairly smooth. A milled sur-| 2. Remove all 
'face or equivalent is satisfactory. | with the solvent. 
| 3. Clean all surfaces to be brazed| 3. Coat the tip and the recessed 
' with a good grease solvent. end of the shank with copper type 
4. Place the shank in the vise or | brazing flux. 
jig with the recessed end projecting.| 4. Place the shank in the fur- 
5. Coat the recess and the tip| mace, and heat until the flux flows 
with flux. | freely. Maintain a neutral or slight- 
| 6. Place the shim of silver braz-|ly reducing atmosphere. 
|ing alloy on the entire recessed sur- 5. Remove shank and fit the cop- 
face to be brazed. per shim into the recess. 
7. Place the tip of the shim. 6. Fit the tip onto the shim. 


recess in 


|sure that of 


surface 





the the tip 








} 
| 
} 
| 
| 


8. Apply heat with the oxyacety-| 7. Preheat the assembled tool to | 


lene torch. The flame should 
neutral or slightly reducing. 

9. Direct the re to the under- 
side of the shank below the recess, 
moving the flame back and forth to 
distribute the heat evenly. Heat the 
shank until it becomes a_ barely 
visible dull red. 

10. Withdraw the flame ‘to a 
greater distance from the work and 
continue heating until the brazing 
alloy melts, keeping the temperature 
as low as possible in order to avoid 
drawing the temper from the tip. 

11. Make sure the alignment of 
the tip is correct. 

12. Press the tip firmly into place. 
Maintain the pressure until the braz- 
ing alloy has solidified. 

13. When the brazing alloy has 
solidified, as determined by eye, im- | 
merse the tool in oil long enough to 
set the braze, then cool in air. The 
hardness along the cutting edge 
should be comparable with that of 
solid hardened high speed tools. 


be | about 1600 deg. F. in the preheating 
furnace or in the cooler portion of 
the high heat furnace. 

8. Transfer the tool to the high 
temperature furnace and hold it at 
the proper quenching temperature 
for the grade of high speed (2200- 
2350 deg.), until the tip has soaked 
out. Soaking time should be kept to 
a minimum to prevent grain growth. 

9. Since the melting point of 


shim will have melted and spread 
over the interfaces. Withdraw the 
tool. 

10. Adjust the alignment. 

11. Press the tip coake into place 
to squeeze out the excess copper and 
flux. 

12. As 


soon as 


the copper has 


oil until the temperature has dropped 
to below 200 deg. F. 

13. Temper the tool at 1000-1050 
deg. F. 








This method is used for tipping with annealed high speed steel 


A high heat furnace of the type used for hardening solid high speed 
tools, or for brazing tungsten carbide bits; it is advantageous to have 
the furnace of a type in which the heat can be localized on the end 
A preheating furnace is useful, but if not available, 
the required preheat may be applied in the cooler portions of the high 


} 


| 
in 


|the shank to match the tip. Make | 


grease and dirt | 





copper is 1980 deg. F., the copper ; ’ 
ty - oe for the grade of high speed involved 


solidified, quench the tipped end in | 


|} ¢ ement 





For Brazing with 
lron-alloy Cement 


Iron-alloy cement 
sulphuric acid 


copper sulphate, 


1. Prepare a flat surfaced 
for the tip. The surfaces to be 
joined should be fairly smooth. 
Milled finish or equivalent is satis 
factory. 

2. Clean surfaces with grease sol- 
vent, 

3. Prepare a solution of 3 ounces 
of copper sulphate and 10 drops of 
concentrated sulphuric acid, dis- 
solved in one pint of water. Witl 
this solution paint the surfaces to 
be joined. 

4. While the surfaces of the re 
cess are still moist sprinkle over 
them a layer of commercial alloy 
Smooth out the layer so 
that it is flat and about 1/32 of 
an inch thick. 

5. Press the 
recess. 

6. Set the tool aside for an hour 
or more. This will affix the tip 
securely enough to permit handling. 

7. Preheat the tool to about 
1600 deg. F., in the preheating fur- 
nace or in the cooler portion of the 
high heat furnace. 

8. Transfer the tool to the high 
temperature furnace and raise it to 
the quenching temperature proper 


recess 


tip firmly into the 


(2200-2350 deg. F.). 

9. Soak out the tip, but keep the 
soaking time to a minimum. 

10. Withdraw the tool and press 
the tip into the recess to squeeze out 
excess cement, using foot treadle, or 
tongs. 

11. Check the alignment 

12. When the cement has solidi- 
fied, quench the tool in oil or air 
until the temperature has dropped to 
below 200 deg. F. 

13. Temper the tool at 1000-1050 
deg. F. 
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Prepared by Tools Division and Conservation Division, 


War Production Board, Washington 


4 


” 


y wey 
rj 
wll 4 
whe 


Sd 


4 


¢-ab<h--4 

} : 
Ti 
A } ae 


= 
> ‘on dad ie b~-¢ é 
z= 7 ad bd +-~¢ 4 


ee 





+e 


~+ ah ~$ Fas 


Ld 
=e 
= 


= 


7 


rT? . 
Domenie ‘ ‘. 


me 





ti 

‘doe | 
a 
‘on Ses 











+ ~ 
7 


4 
=e 








+. ¢ gab -—~) ; 
: : i 
oe Fae wee eae 


P| 





a 
























FOR 


FLAT GLASS 


TUBING 





























CONTAINERS 






7) 

IO KNING 
Glass Works 

i Corning, New York 





H GH TEMPERATURES, 


YOU WANT CORNING’S NEW 


“VYCOR” brand GLASSWARE 


You can use “VYCOR” brand Glassware at continuous operating temperatures 
up to 900° C. It will stand considerably higher temperatures—up to 1200° C.— 
for shorter periods in some instances. And—especially important—*VYCOR” 
brand Glassware tolerates enormous thermal shocks. Heated to cherry red, it 
‘an be plunged into ice water without breaking. 

“VYCOR” brand Glassware is made from 96% Silica Glass No. 790. Its 
chemical stability is superior to that of any other commercially available glass 
composition. Highly resistant to corrosive chemical solutions (except HF), it is 
extremely hard, and has unusual abrasion resistance. Its quartz-like composi- 
tion provides a new tool to combat some of the toughest service conditions in 
plant and laboratory. 

For absolutely new standards of performance, this Glass No. 790 may be 
exactly what you have been looking for. Below is given a list of the typical 
glassware items now available. Write us for complete details. Industrial Divisi: 
Corning Glass Works, Corning, New York. 

PHYSICAL PROPERTIES 


Reaction-vessel tubes for high temperat 
control] instruments 
















Sottening point approx 1500” ¢ 

Linear Coefficient of Expansion Low expansion reference rod temper 
per °C, 0.0000008 control, 

Specific Gravity 2.18 Mechanical seal-rings for pumps and « r 

Refractive Index 1.458 rotating machinery. 

Tensile Strength Comparable to Pyrex 

Chemical Glass No. 774 TYPICAL GLASSWARE ITEMS 

Loss in Weight on Heating and oe NOW AVAILABLE 
Cooling Negligible Containers: Trays, 10%” to 15%" x 1 

Visible Light Transmission for Flasks, up to 7 litre capacity. Beakers 1d 
2 mm. thickness 92% Jars, up to 2500 ml capacity. 

Ultra Violet Transmission at 254 Tupinc: Maximum O.D., 31 mm; maxim.:m 
millimicron line for 2 mm, - length, 5 feet: maximum wall thicknes A 
thickness 2to 4% inch. 

Temperature limit in long time ; 
sevien 900° C CANE or Rop: Maximum O.D ~ inck 

a : . mum length, 40 inches. 

RECENT AND SUGGESTED USES Frat Guass: Rectangular Panels, 8” x x 
High temperature gas sampling tubes. 14”, Roundels, 54%" dia. x 7%” thick. Sheet ¢ :. 
san to 154%” x 15%” x \%” (made from t- 

» 0 » sheaths. up 72 2 3 i 
he wo uple sheath tened cylinders). Standard Squares, 55%” x 
Radiant heating element sheaths. x 7 mm thick (also 3, 4 and 6 mm thick 
Si slasses for high temperature furnaces . , oa 

ight Glasses for high temperature furnace Cyuinpers: Up to 416” O. D. x 30° ‘ 
and chemical processing equipment. 

: aF Longer lengths may be obtained by s ng 

Pilot plant and small plant-scale fusion and pieces together. Maximum wall thickn ' 


sintering operations. 


CONTAINERS 
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“VYCOR” is a registered trade-mark and indicates manufacture by Corning Glass Works. 
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Forging Operations and Equipment 


— 
jae NUMBER 21 
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Forging, the working of metal heated to a plastic stage, 

is one of the oldest metal arts. If we include cold working, 

is We must in Certain present present-day operations, it is the 

oldest. Since the modern forge shop invariably includes several 

rT machines primarily intended for operating upon cold metal, 


PROCESSES AND PROCEDURES 
Forging 


and since even operations like drop forging may require 
cold restriking step, it is impossible to limit forging opera 


tions to hot work exclusively 


e outline classifies the 


This 


processes and machines in general use in the modern forge shop, 


and gives typical applications 





Operation 


Description 


Machine 


Uses 





’ Heavy 
forging 


Drop forging 


Unsetting 


Forming 





Drawing-out 
Trimming 


Edging 
Fullering 
Swaging 
Embossing 


Coining 


Straightening 
ironing 
Planishing 
Shearing 
Hot cutting 


Forge welding 


Punching 





Piercing 






$s Extruding 











Working down of ingots or large billets. 


Metal 
Both 


spec ial dies 


by 
and 


formed 
hammet 


impact of falling hammer 
anvil usually fitted with 
Forming may take place in suc 
ceeding steps, with several recesses cut in the 


same dies 


Building-up of metal at some point by short 
ning +} } | 


, 
piece througn axial comt 


Pressing of metal into shape, usually with the | 


aid of forms or dies. 


Lengthening of stock under impact or pres- 
sure. 


Cutting away excess metal, as flashing from 
drop forgings 

Forming the ends of bat stock Or Sin 
usually with the aid of 


stock 


ilas stock, 


dies 


Forming bar similar stock 


the ends 


Of between 


| Marking or shaping surface of stock by work 
ing between dies 


Forcing into relief of a of a 


Surface. 


part metal 
Forming, to close tolerances, of a part of a 
metal surface by applying pressure over a 
small area. 


Aligning of semi-finished distorted 


processing. 


parts 


Imparting a high finish to work by squeezing 
between smooth dies. 

Smoothing and truing work by repeated blows 
Or squeezings between smooth dies. 

Parting of metal, usually cold, between sharp- 
ened blades. 


Cutting off of excess stock with the hot chisel 
or slice bar. 

Uniting of two or more pieces of metal by 
heating to incipient fusion and forcing to- 
gether; a flux is applied to eliminate oxide 
film. 


| Piercing of thin stock by a shaped tool, held 
in the machine or forced through by a power 
| hammer. 


Hollowing out large stock by driving a man- 
drel or pointed arbor into it or through it. 

| Metal forced through die which forms it con- 
| tinuously in cross-section. 


by | 


Hydraulic press, steam press, 


power hammers 

Drop hammer, board ham 
mer, steam drop hammer 
Bolt heading machine, upset 
ting machin nail machine 
resistance butt welder 
Forging rolls, steam press, 
forge press, hydraulic press, 


bulldozer, coining press, siz- 
ing press 

Trip hammer, helve hammer, 
steam hammer, air hammer, | 


forging rolls, forging presses 


Sizing press, power hammer, 
(flash from drop forgings is 


usually trimmed in last step) 
[rip hammer, helve hammet 
Trip hammer, helve hammet 


[rip hammer, helve hammer, 
rotary swaging machine 


Forging presses, power presses 


Coining press, sizing press 


Power presses, forging presses 
Power press 


Trip hammer, helve hammer, | 


| power presses 


Vertical shears, 


shears 


alligator 


Done under a power hammer 
or forging press 


Power hammer or forging 
press 
Punch press, power hammer 


Mandrel and power hammer; 
piercing rolls 


| Extrusion press 


|'upon drop forgings or other 


| ing, 


Preparation of shop size bil- 
lets ror subsequent working 


small 


Wide variety of 


such as wrenches, having both 


items, 


profile and surface forming 
Heading operations in gen 
eral bolt nail 

For shaping large pieces, as 
boiler heads: bat stock 


Working down large billets, 
bar stock, etc. 
A 


semi-hnishing operation 


A shaping operation for Dat 
stock 

A shaping operation for bat 
stock 

Surface working operation 


Surface working operation 


Often a finishing operation 


processes ; frequently done 


cold 
A semi-finishing operation in 
making straight or flat work 


Usually a cold or low heat 
finishing operation 

A finishing operation, pet 
formed cold or at low heat 


Preparation of stock for forg 
cutting up scrap, etc 
Trimming of billets or stock 
in process 
The smith 


process 


shop's _ joining 


Usually a cold operation upon 
small work 


| Making of seamless tubing. 

First step in forging rings. 
| Making of beams, intricately 
| shaped strips, etc. 















Compiled by Kenneth Rose, Engineering Editor 
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ROLLER BEARING STOCK=— 
wsEASILY CUT, TOO! 


CHECK THESE 
CUTTING TIMES 


HIGH SPEED STEEL 
1" Round, 2 1/5 seconds 


ROLLER BEAR'NG STOCK 
15/16" 0.D., 2 1/2 seconds 
UNANNEALED STAINLESS STEEL 
1" Square, 2 1/2 seconds 
CHROME MOLYBDENUM 
11/2" O. D., 1 1/2 seconds 


TOBIN BRONZE 
1 1/2" Round, 2 4/5 seconds. 


Certainly it’s easy to cut cheese! And 
it’s just as easy to cut bars, tubes, and 
rods of metal or other materials with a 
Raprac Cut-off Machine. Here’s proof 
... in these actual cutting times ...that 
1” bar of unannealed stainless steel 
is sliced, for example, in 2 seconds . . . 
using a Raprac Abrasive Cut-off Disc. 

Remember that the Raprac Cut-off 
Machine cuts in one swift stroke, leav- 
ing a true, clean surface that requires 
little or no additional finishing and 


PR ee rede by: ets ) 


—_* 


that it cuts cool, safely below the ca 
bonization point. 

Machines for wet cutting, dry cu'- 
ting and combination wet and dry 
cutting are available in a range of 
types and capacities. 

Information on all 7 types of Rapiac 
Cut-off Machines is yours for the ask- 
ing. Write direct today, to A. P. de 
Sanno & Son, Inc., Machine Sales Di- 
vision, 106 S. 16th St., Philadelphia, 


Penna.; Plant: Phoenixville, Penna. 


#T. M, Reg. U. S. Pat. G 


Copyright 1943, 
A. FP. de Sanno & Son, Inc, 


TYPE N—Wet 
and Dry Cutting 


RAD 


S 
yT-OFF MACHINE 
ABRASIVE CUT-’ 
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Preheating Steel Before Welding en Rigg: seh gpa: Tg Saline ey 


operator, who has passed special 

by A. G. Voetter, Corps qualification tests. After the com- 

Tempil Corporation pleted welds are ground flush with the | 
casting surface, it is impossible to de | 
tect the weld outline even by X-ray in- | 





mmon misconception among weld- In the accompanying  photomicro spection and physical testing 
ing ‘abricators is that plain carbon steels graphs are welded sections of plain car- | 
can be welded satisfactorily under any bon steel (0.20 carbon; 0.65 per cent ) 
and all conditions without preheat. But manganese). The sections were 114 in. 
wi engineers and metallurgists have thick, and ¥%-in. electrodes were used. 
le from experience that this is not At the left, where there was no pre 
tr id that pre-heating is an all-im- heating, microcracks developed. At the 
pe nsurance factor if cracks are to right, where a gas torch brought the 
F be led. parent metal to 200 deg. F., a homo- 
, carbon steels of welding quality geneous structure was obtained. 
contain up to 0.35 per cent carbon. The The pre-heat temperature was con- 
highcr the carbon, the harder the steel trolled by a Tempilstik. With this a 
becomes in the weld and in the heat-af- crayon mark was made on the plate. 
fected zone after welding, all of which When the surface temperature reached 
lessens the ability to deform, thus in- 200 deg., the mark melted to a liquid 
creasing the danger of cracking. Man- smear. Heating was then discontinued | 
ganese is roughly one-seventh as potent and welding was begun. When the smear 
i as carbon in influencing hardness. Often again solidified, more heat was applied. The process was developed by the 
plain carbon steel contains accidental al- General Electric Co. Experience shows 
e loying elements, which increase its hard- that imperfect castings can be salvaged 
r ening tendencies. ———— with absolutely no sacrifice of quality, 
. ving: ag? rate of ae the = of the size of the original 
more likely crack formation. romotin : H imperfection. 
l. rapid cooling are: rapid rate of iechding. — — 
uminum Castings 
by H. A. Beaudoin, 
General Electric Co. 
‘ The clatter of machines and the crackle 
& BS sgh ee ee of welding flames need not hamper a 
- : cunlihins £6: thie plant Of 4 petmineet Ohio welding teacher. In an airplane plant on 
the Pacific Coast, teachers use throat mi- 


eet castings manufacturer has resulted in re- 


Poa A es jections of under 1 per cent and saving 
of the company’s investment in equip- 





crophones, as do members of bomber 
crews in flight. The welding pupils are 
equipped with earphones under their 


small electrode dia widine ton i : 
oak dc cae iameter, small welding ment in less than three months. welding helmets. Instructions are trans- 
relatively large mass of adjacent Prior to being repair welded, the a 
metal. and: | : : mitted easily and clearly without cessa 
» and: low atmospheric temperature. castings are preheated in a furnace that ; 

Preheatine j ll ¢i : ‘ Se ; tion of operations. 
abl & is at all times highly desir-. adjoins the welding booth. Metal of the Ri ae ee ) 

€, and in cold weather is a must. same analysis as the base metal in the “of Commerce, San Francisco. . 
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Die Distortion and Cracking 


by A. L. Olson, 
Lindberg Engineering Co. 


What was described as a “heat treat- 
er's headache’’ was brought into the shop 
for hardening and tempering. It was a 
die of 1.00 carbon, water hardening 
tool steel in the form of a circular ring 
for all but 60 deg., where it bulged orf 
into a shallow box outline. The 16 
holes in the ring and box, plus the four 
corners of the box, presented cracking 
hazards while its odd shape hinted at 
distortion. 

Each of the 16 holes was plugged 
tightly with asbestos to equalize the sec- 
tions and reduce the drastic action of the 
quench on the thin sections. The die was 
packed in carburizing compound in a 
pot 12 in. in diam., 3 ft. deep. The 
pot was put into an open-fire furnace 
on a rack to support it above the hearth, 
then preheated to 1200 deg. F. and 
soaked there for 1 hr. Then it was 
raised to 1550 deg. held and soaked 
for 114 hrs. 

The die was removed from the pot 
at the hardening temperature and laid 
flat on the tray of an air-operated quench 
tank and submerged in oil. (The ase 
of oil for quenching water-hardening 
steel is practical only when the maxi- 
mum hardness of the steel is not de- 
manded.) When cooled down to 400 
deg., it was removed, laid flat between 
two fireplates and squeezed in a screw 
press, remaining until cooled to room 
temperature. The Rockwell reading was 
58 to 60 on the C scale; it was per- 
fectly flat, but had shrunk uniformly 
0.004 1n. 

The die was given a 300 deg. F. tem 
per for 2 hrs. in a forced convection 
tempering furnace, the Rockwell reading 
being unchanged. 

A lesson to be learned is that in 
this case a high-carbon, high-chrome ai 
hardening steel, hot quenched; or an oil 
hardening steel tool, hot quenched; or a 
manganese oil hardening tool steel, not 
quenched, would have eliminated many 





unnecessary steps and contributed to 


more uniform and higher hardness, 
thereby allowing a higher tempering tem- 
perature. Higher tempering tempera- 
tures can serve as a valuable means ot 
bringing parts back to their original 
shape after distortion from hardening. 


“Heat Treating Hints”’ 


322 


One usually thinks of hard facing at 
a working edge. Thus, with an ordinary 
shovel the edge that first enters the pile 
would seem to be the logical spot for re- 
surfacing. Yet the maximum bulge on 
the bottom (each face of the heel) is 
a practical place to reinforce because of 
constant scraping against cement floors, 
etc. The life of the scoop shovel can 
be increased 4 to 6 times by hard-facing 
with Haynes stellite rod. Two bands on 
each face (4 in total) are deposited, each 
4 or 5 in. long, Ye in. thick and 1 in. 
apart. It takes 10 min. to do and requires 
12 in. of Y%-in. rod. 


—*“Oxy-Acetylene Tips,” 
Linde Air Products Co. 


Wooden-Wheeled Trailer for 
Castings 


by R. S. Warren, 
Cooper-Bessemer Corp. 


Foundry workmen at the Cooper-Bes 
semer Corp., Mt. Vernon, Ohio, were 
cramped for space to store huge Mee 
hanite metal engine castings. To re- 
lieve this condition, they at first placed 
some of the flasks and castings on old 
flat cars and moved onto rail sidings 
for the necessary period of gradual cool 
ing. But even these facilities were not 
ample. 

Thereupon they constructed low plat 





forms from scrapped steel, discarded 
parts, and added two heavy wooden 
wheels to permit portability. Now, 
castings weighing up to 16 tons are 
placed on these improvised trailers, 
coupled to the shop’s electric-powered 
utility trucks, and taken to yards out 
side the plant for cooling and temporary 
storage. 

The same method is also used to save 
time in transporting castings to and from 
the chipping and painting department 


A Niles, Ohio, company increased it 


; 7 . ~ 
welding speed trom 7 in. per min. to 16 


2. electrode The Downington Iron 
W ork Downington, Pa P reduced the I? 
time on a particular job from {l/r hy 
to 3 brs. by a change from a 5/32 in 
electrode to a 3/16 in. electrode. Similan 


increases in welding production have 
been accomplished hy attention to closer 
fit-up and spectal positioning fixtures, 
which aliow the larger electrodes to be 


used. 
—J. R. Morrill, 
Lincoln Electric Co. 


Insulators Aid Soldering 


by Carl Headapobhi, 
Westinghouse Electric & Mfg. Co. 


By putting the insulating ‘‘fenders” 
on carbon soldering pliers for soldering 
together a series of wires and copper 





blades in voltage regulators, operation 
time was cut 27 per cent at Westing. 
house. Previously, workers assembling 
the regulators had to stuff thin sheets 
of mica between the copper blades to 


prevent them from touching the pliers 
The regulators are used in electrical 
systems of U. S. warplanes. The ac 


companying photograph depicts the au 
thor of this idea and of this sket:h, to 
gether with his invention. 

{Mr. Headapohl was awarded $660 
by Westinghouse for this idea—! ditor] 


Welding in the Jungle 


by Edward J]. Tucketi 
Shipfiter, 1st Class, US 


Out here in the Pacific, where eplace- 
ment parts are next to impossibl to get 
and equipment might be tied up for 
two or three months awaiting parts t 
arrive, we especially appreciate our Ho 
bart gasoline engine-driven arc welders 
We encounter plenty of jobs that back 
in the States we would consider impos 
sible to return to shape, but here, some 
how, we make equipment ready for duty 
again. 

While on one of our repair trp 
through the jungle we were asked @ 
rebuild five teeth that had been sheared 
off a small gear on a commutator shalt 
Unable to remove the shaft, we wrapped 
the commutator with sheet asbestos ™ 
protect it during welding. 

We then discovered that we didmt 
have any welding rods to do the job with, 
so I set the welding machine fever 
polarity and used bare steel rods to build 
up the teeth, but as these were too soft 
to last long, we dressed them with 4 fil 
and then welded a small bead of Stellite 
on the surface. Believe it or not # 
works perfectly, and the entire job 
accomplished in three hours. 
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Metallurgical Engineering Digest 


Metal Production 


Blast Furnace Practice, Smelting, Direct Reduction and Electro- 
refining. Open-Hearth, Bessenier, Electric Furnace Melting 
Practice, Equipment and Refractories. Melting and Manufacture 
of Non Ferrous Metals and Alloys. Soaking Pits and Other Steel- 
Mill and Non-Ferrous Mill Heating Furnaces. Steel and Non- 


Ferrous Rolling, Wire Mill, Pickling and Heavy Forging Practice 


Foundry Practice 


Melting and Pouring of Gray Iron, Malleable, Steel, Brass and 
Making, Gating and Riserine, etc. Foundry Furnaces, Refra 
tories, Ovens, Molds, Sands, Binders, Auxiliary Equipment and 
Materials, 


Metal-Working and Treating 


Die Casting. Powder Metallurgy. Drop, Hammer and Upset 
Forging. Press-Forming, D1 Extrudin: 


= . . ; ; 7 PS 
Grinding and ! g. Hardening, 1] 


Ma bt M2191 2 . 


; 
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Ape-Hardening, Annealing and Malleableizing. Carburizine 


Nitriding and Pz, Face H vide W141 [ fa dij LS Fn re aCe ik lracioriés 
Fuels and Auxiliaries. Weldn Fiame-Cutting, Hardfacin 


Brazing, Soldering and Riveting. Cleaning, Pickling, Degreas 


ing and Sandblasting. Electroplating, Anodizing, Galvanizing, 
Metal-Spraying, Coloring, Buffing and Organic Finishing. 


Materials and Engineering Design 


Engineering. Properties of Metals and Alloys. Resistance to 
Corrosion, Wear, Fatigue, Crecp, etc, Engineering Design Prob- 
lems of Specific Industries and Products. Selection of Metals, 
Metal-Forms and Fabricatii, VUethads. Non-Metallics in th 
Metal Industries. Applications Individual Materials. Con 


servation and Substitution. 


Testing, Inspection and Control 
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Electric Arc Hot Topping 
Condensed from “The Iron Age” 


The chief purpose of applying electric 
arc to the hot top is to retard cooling in 
this area, thereby eliminating top shrink- 
age due to piping as the metal freezes. 
Results indicate that this method increases 
good metal obtained in the ingot. 

Certain minor difficulties tend to prevent 
the application of this process to ingots 
of a standard steel heat but its ability 
to decrease piping as well is important on 
heavy ingots and castings where large sink- 
heads are necessary. It is probable that 
this method may be applied to special al- 
loy steels. 

The International Nickel Co. pours 
Monel metal, nickel or other high nickel 
alloy in a pit, big end up, at an average 
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temperature of 2750 deg. F. An 1800 kva. 
transformer supplies current to six or more 
electrode trucks which serve the various 
ingots. The trucks, moved to ingots being 
poured, support an electrode which is 
adjusted over the top of ingots. 

Current input during the melting down 
period is about 3000 amp. at 115 volts 
and the time required to melt the slag 
is 8 min. Electrode consumptior is about 
6 to 8 ez. per ton. A 3-in 
electrode is used for a 3300-lb. ingot and 
a 4-in. one for the 7200-lb. ingot. 

Reports from Europe indicate that this 
process has been used on 100-ton steel 
forging ingots as well as castings and on 
200-lb. tool steel ingots. The claim is 
that piping is completely removed and 
segregation diminished. The quality of 
the metal is improved due to the tranquil 
fusion of the steel and the action of the 


graphite 


arc and the fiux. 
Schoeller-Bleckmann Steel Co., 


Austria, 
has applied this process to forging ingots 
ranging from 10 to 50 tons. Results show 
a carbon increase of only 0.5 per cent 
in the upper central portion, elimination 
of piping and no segregation of manganese 


or silicon. Sulphur was up by 0.010 per 
cent in the center while phosphorus was 
unchanged. 

An Eastern steel producer treated a 
1 per cent carbon-manganese-molybdenum 
steel ingot weighing 8000 lbs. The slag 
consisted of 25 lbs. of a mixture silica and 
lime. After 1 hr. and 20 min. all metal 
in the hot top was frozen and the slag 
froze after 2 hrs. and 5 min. All meta) 
below the hot top in electrically heated 
ingot was sound. 

This process is applicable to roll castings 
since the castings are large, the number 
of treating equipment units is small, and 
the castings are made in dry sand molds 
which provide good heat insulation around 
the risers so that the power required js 
low. 


—Geo .F. Sullivan, Iron Age 
Vol. 151, Feb. 11, 1943, pp. 56-66. 


Sleeve Brick and Nozzles 
Condensed from “Steel” 
Satisfactory sleeve brick and nozzles are 
necessary for good pouring practice and 
production of fine quality steel. When 
these refractories are unsatisfactory, pour. 
ing may be defective, or they may produce 
non-metallic inclusions in the steel. If the 
fusion point of a nozzle is too high, the 
stopper head will not seat properly, the 
nozzle will skull up, and it will have t 
be burned out. If the fusion point is too 
low, the nozzle will wash out readily. 
In the production of forging grades of 
steel, the fusion point of the nozzle body 
should never be below 2600 deg. F. Best 
consistent results have been obtained with 
nozzle bodies having fusion points of 
2600 to 2800 deg. F. Sleeve brick some 
times are made of the same clay body a 
nozzles. They should be of higher fusion 
point, but less dense than nozzles. Fer 
safety, the fusion point of sleeve brick 
should not be under 2800 deg. F. 
Grinding, mixing, de-airing, and bum 
ing are all closely related in regulating 
the physical structure of the finished prod 
uct. Mixing should be thorough to insure 
uniformity. Sizing and burning depen 
on the thermal characteristics of the clays. 
In steel production, the nozzle and stop 
per-rod assembly, as well as the lade, 
should be heated before tapping. Sleeve 
brick undergo the tremendous 
shock of having molten metal rise aroun 
them during tapping, and heat is trai 
mitted to the sleeve both from the ot 
side and the bore. Therefore each partide 
in the sleeve brick must have sufficies 
room for expansion, and a fairly open 
is needed. The best results are obitaint’ 
with a porosity of 17 to 20 per cent, 
The attack of sleeve brick by ceft#ll 
fluid, basic slags may be prevented bs 
throwing a few shovels of fire-clay OF 
around the rod before the ladle is pullé 
This acidifies the slag about the rod @! 
composition which will not react with 
clay. Burnt lime also may be 
thicken the slag and render it almost 
active. 
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The SURFACE 


The BRICK 





® Forms a Highly-glazed 
Vitrified, Monolithic Surface 


A simple application of Brickseal 
with brush or spray gun, protects 
your furnace refractories against 
cracking, spalling and deterioration 
due to variable temperatures, differ- 
ential heating, corrosive vapors, and 
flame abrasion. 


Furnace is ready for operation im- 
mediately after application of Brick- 
seal. Heat of furnace vitrifies Brick- 
seal permanently into all pores, 
cracks and joints, and forms a highly- 
glazed, monolithic coating. Brickseal 
cannot crack, peel or blister due to 
sudden temperature variations be- 


cause it remains semi-plastic until 
furnace cools, 


Write for sample or Brickseal repre- 
sentative, today. 


BRICKSEAL 


REFRACTORY CO. 


‘ | ie! KEN 





AUGUST, 1943 











Nozzles must withstand abrasion as well 
as thermal shock, and consequently must 
be harder burned than sleeve brick. Nozzles 
burned too hard will crack on heating. 
For forging grades of steel, the best results, 
with respect to pouring practice and quality 
of product, are obtained with nozzles hav- 
ing 12 to 14 per cent porosity. 

Production of high-manganese steels re- 
quires specially designed nozzles and sleeve 
brick. Manganese oxide, which is present, 
is an excellent flux for fire-clay. Such 
refractories used in producing high-man- 
ganese steel should be of high fusion 
point, and as hard burned as is possible, 
with regard to other factors such as crack- 
ing and spalling. 


—F. F. Franklin, Steel, Vol. 112, 
Apr. 26, 1943, pages 94, 96, 98. 


Secondary Metal Production 


Condensed from 
"Mining & Metallurgy’ 


Secondary metal is metal recovered from 
commercial scrap. The term “secondary” 
does not describe any physical characteristics 
of metals or alloys but refers to their 
source. In this age, it is not second-rate 
It is first-rate metal prepared for a second 


or twenty-second-use. It may well be 
purer than virgin metal owing to the ex- 
tra passage through refining operations 
Each nonferrous metal has its own reclai 

ing industry and its peculiar methods of 


handling, although a number of secondary 
smelters handle a variety of metals under 
one roof. 


Aluminum 

War has drastically reduced.the num- 
ber of plants handling aluminum. During 
1942 no one could legally melt aluminum 
scrap without authority trom the War 
Production Board which gave it only to 
those proving most efficient. In Jan. 1942, 
only 50 plants produced secondary alum- 
inum ingot, and foundries were not allowed 
to purchase any scrap, while the primary 
rolling mills increased their 
of fabricators’ scrap. 

Instead of improving sec- 
ondary ingot by dilution with pure or low 
alloy scrap, the Government has called for 
downward revision of specifications where 
possible. However, production of 
ondary aluminum ingot in 1942 was the 
greatest on record as was the consumption 
of aluminum scrap. Secondary ingot was 


consumption 


low-grade 


$ec- 


| allocated in place of primary when possi- 





ble and specifications for aluminum used 
in deoxidizing steel were reduced from 94 


per cent to 87 per cent aluminum con- 
tent. 
Aluminum has not been commercially 


refined from alloyed or impure scrap as 


| copper is refined from brass, and a hetero- 
| geneous mixture of alloying elements and 
| impurities is building up in certain types 


of secondary aluminum alloys. After the 
war the flow of obsolete aluminum ex- 
pected might exceed the demand for alum- 
inum castings. 

Also, the fact that high-grade bauxite 
reserves here are small may make it neces- 
sary to seek other sources of raw material 
for production of refined aluminum. The 
aluminum available for salvage at that time 
should constitute the first source, if refin- 
ing methods now on the way can be de- 
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CLEAN STE 


INCREASED 
PRODUCTION 


Snvestigate 


© Lunke-Rite— an extremely ef- 


fective exothermic, powdered 
compound for the control of pip- 
ing in steel ingots poured with or 
without, hot tops; and in steel 
castings. It increases ingot yield 
considerably. The additional heat 
created has a beneficial effect on 
quality of steel by reducing rate 
of cooling in center section of 
ingot. This fact is especially im- 
portant for large forging ingots; 
its tendency being to eliminate 
internal cracks.—Also used for 
fitting ladle stepper into nozzle; 
—as cover on steel in ladle where 
duplexing or reladling is prac- 
ticed;—as cover on hot metal 
being transported a distance from 
blast furnaces ;—etc. 


¢ Rite-Melt Cleanser— put in 
furnace during charging or in 
ladle. 


® Rite-Sulphur Reducer—put in 
ladle. 











® Rite-Stool Protector— put 
center of stool. 


on 


® Rite-Moldcote—can be easily 
sprayed and is economical to use. 


CONRAD WOLFF, DR.- ing. 


Manufacturer—Owner of 
The Rite-Products Company 
Irvington, N., }. 
P. O. Box 448 ... Newark, N. j. 


Additional Products: 


Rite-Tonerde 
Finest levigated alumina 


Green-Rouge Polish 
Levigated Chromic oxide 
Mild Polish 
Levigated tin oxide 
Sharp Polish 
Levigated 


cerium oxide 
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veloped. At present magnesium content 
can be reduced from high percentages to 
0.03 per cent or below. 


Copper and Lead 


Ingot makers have been unable to find 
enough scrap of the compositions needed 
for bronzes meeting Army and Navy speci- 
fications. Since Sept. 1941, foundries 
have been prohibited from buying brass- 
mill scrap but during 1942 quantities of 
other copper-brass scrap was allocated to 
essential production, often in lieu of 
primary metals or secondary ingot. 

The demand for refined copper gave 
birth to a supplementary “black copper’ 
program conducted by the W.P.B. with 





the Metals Reserve Co. Smelters having 
available furnace capacity purchase copper- 
base scrap on a copper-content basis for 
Metals Reserve account and smelt it to 
black copper, sometimes to the blister 
Stage. It is shipped to refineries for the 
final stages of fire refining and electrolysis 
to refined copper. 

Further increases in the refining of cop- 
per from alloy scrap may be expected 
after the war. Soon after the program 
started it was apparent the supply would 
be exhausted in a few months. 

Throughout 1942, lead-base scrap was 
plentiful and assuming that lead and its 
alloys would be used as substitutes for 
other scarcer metals, secondary lead smelt 





WAR DUTY FOR 
REFRACTORY CONCRETE 











LUMNITE is now available for Refractory and Refractory 
Insulating Concrete only when it is to serve essential war 
production. We offer the help of our Representatives in 
using it most efficiently. 


THE ATLAS LUMNITE CEMENT COMPANY 
(United States Stee! Corporation Subsidiary ) 


CHRYSLER BUILDING, NEW YORK CITY 





Recovery of secondary tin as refined 
| metal is confined mostly to detinning 
plants, currently expanded, although re. 


| lead-base amd tin-base bearing metals was 
| lowered toward the end of 1942. 


| applied only to the group of concerns that 


ers continued operations until large in. 
ventories curtailed them. Orders limiting 
the use of lead were somewhat relaxed 
on Oct. 1, 1942 and it was hoped the 
Metals Reserve Co. would stock-pile some 
secondary lead so that the industry might 
continue operations. 

Products of the secondary white metals 
industry have undergone extensive com- 
position changes in conjunction with the 
munitions program as well as for conserva- 
tion of tin. Part of the antimonial lead 
formerly returned to the storage battery 
trade now is used to make bullet core wire, 
and its use as a substitute for zinc die 
castings is increasing. 

Despite the fact that lead in paints 
is not reclaimed, the proportion of second. 
ary lead from domestic sources is ordinar- 
ily greater than that of any other non. 
ferrous metal except tin and nickel. The 
industry is the most widely dispersed of any 
in the nonferrous field. 


Tin and Zinc 





melt tin from block-tin scrap is still avail- 
able and small quantities are recovered 
from collapsible tubes. Most frozen tin 
stocks have been allocated to war produe- 
tion 

Although civilian consumption has been 
cut to essentials, the average tin content 
of solders produced by secondary smelters 
in 1942 was greater than in 1941, and 
total secondary solders production in- 
creased. The tin content of secondary 











The term ‘“‘secondary zinc industry” is 





treat zinc-base scrap and residues. Al 


| though the total quantity of secondary zine @& 


| Ore Demand and Supply 


recovered as slab or dust by redisti/lation 
dropped approximately one-third from the 
1941 peak, other secondary zinc products 
increased. Due to imcreased activity ip 
brass remelting, unusual quantities zinc 


flue dust were generated. The automobile 
wrecking campaign brought out thousands 
of tons of zinc die castings and zinc scrap 


such as in jar caps, battery parts and em 
gravers plates was unearthed. 

In peacetime, half of the available zine 
is consumed in surface coatings and disst 


pated. However, much consumed in other 
uses passes through the usual metal cydle. 
—Frederick H. Wright, Mining > Met. 

Vol. 24, May 1943, pp. 227-230. 


Beryllium 
Condensed from a Report 
of the War Metallurgy Committee 
























Beryllium is distinctly a modern devel 

Its major use is in the manufac 
ture of strong, heat-treated copper-bast 
alloys in which the beryllium content van 
from about 0.3 to 2.5 per cent. IS 
present source is the mineral beryl, found i 
in pegmatite, in which, commercially, the 
beryllium oxide content is about 10 to ¥ 

per cent, or 4 to 5 per cent of element! 
beryllium. 


opment. 






















About 2500 tons of beryl ore is © 
sumed at present and if supplies are 
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There is more ruUNGST ay | now! 


Tungsten high-sneed steel can be made and used in 
larger amounts according to a recent order of The 
War Production Board. The purpose is to economize 
available supplies of Molybdenum. 


Now one element and now another is made scarce 
by the demands of war. Temporarily or for extended 
periods, use must be directed to alternative materials, 
in order to make inventories last or to let production 
catch up. The present W. P. B. ruling, an amend- 
ment to Order M. 2] - h, authorizes production and 
purchase of tungsten high-speed steels up to 35% 
of the total of such steels, as compared with 25% 
that was permitted before. This represents a 40% 
increase of the tungsten-type allowance. It is stipu- 
‘ated, however, that purchase of both tungsten and 
molybdenum steels must be for use within a stated 
time . . . unnecessary amounts of one must not. be 
bought in order to get desired quantities of the other. 


MOLY BDENU 


AUGUST, 1943 





Thus Tungsten, which has always been important to 
the metallurgist, assumes even greater importance 


Inquiries concerning any use of Tungsten, Boron, or 


Molybdenum, will be welcomed by The Molybdenum 
Corporation. 








Sy 


AMERICAN Production, American Distribution, 
American Control— Completely Integrated. 
Offices: Pittsburgh, New York, Chicago, Detroit, 

Los Angeles, San Francisco, Seattle. 
Sales Representatives: Edgar L. Fink, Detroit; H. C. 
Donaldson & Co., Los Angeles, San Francisco, Seattle. 
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CORPORATION OF AMERICA 


GRANT BUILDING PITTSBURGH, PA. 































able 7000 tons might be used in 1943 
and 8000 in 1944. Granting a favorable 
foreign mining and shipping situation bery! 
supplies from known sources may aggre- 
gate 6000 tons in 1943. 

Any large scale expansion rests upon 
the discovery and concentration of large 
low grade ore deposits or new discoveries 
of higher-grade ore. Every effort should 
be made to increase production from West- 
ern Hemisphere mines. 

Most beryllium ore has been obtained 
as a by-product of mica, lithium, and feld- 
spar mining. One half ton of beryl per 
100 tons of rock moved is common. A 


concentrated search for new and better de- 
posits is indicated. The crystals must be 
large enough for hand sorting as concen- 
tration methods for small crystals require 
development. 

The discovery of new deposits of dif- 
fuse ores such as helvites or other min- 
eral containing beryllium is needed. These 
ores are relatively unknown. 


Alloys 


Beryiiium-copper alloys provide a strong, 
heat-treated metal for electrical contacts, 
springs, clips, etc. Studies to broaden the 
use of these alloys because of their valu- 





This LIGHTWEIGHT INSULATING BRICK 


Does “DOUBLE DUTY’’ in 






,CONVENIENT 1315 x 9” SIZE—EASY TO HANDLE 


Furnace Walls 


5 a =-REDUCES WALL JOINTS 


Other forms of — 
THERM-O-FLAKE 
INSULATION 


Coating — Seals and insulates 


all types of furnace walls. High- 
ly plastic, works and spreads | 







Bi chs — Highly efficient insu- 
tion where larger size units 


crete — Monolithic casta- 
ble insulation with high insulat. 
ranuies — Loose-fill, efficient 


and approx. operating temperatures in writing to: 


65% 


Protects furnace steelwork and plating from ex- 
cessive heat with a strong resilient cushion which 


absorbs expansion stresses. 


KEEPS HEAT INSIDE FURNACE WALLS 


Excellent insulation,— a 4!/2 inch thickness being 
equivalent in heat flow resistance to more than 
29 inches of fire brick. 


Find out how quickly THERM-O-FLAKE Brick 
will pay back theip.cost in reduced furnace heat 


losses. For specific data, indicate type of furnace 


Therm-Uflake Brick 


FOR HOT FACE 





TEMPERATURES UP. TO 


2000° F 

























































able properties have now created a de. 
mand which tends to exceed the supply. 

Virtually all beryllium-copper is now 
going to vital components of direct and 
indirect military end products. If insuf. 
ficient supply causes substitutes to be used, 
phosphor bronze, aluminum bronze and 
alloy steel, which it has replaced, will 
probably be used again. Alloys contain. 
ing less than the conventional 2 per cent 
beryllium will suffice for many uses. 

Nickel-beryllium alloys have good physi- 
cal properties but none not obtainable jn 
other alloys of nickel at lower cost. 

Magnesium-beryllium alloys are used to 
some extent for castings but little beryllium 
is required for this purpose. 

The hot strength of aluminum-beryllium 
alloys is considerably above that of other 
aluminum alloys. The thermal conductivity 
is of a high order, and the thermal expan. 
sion low. 


Other Uses 
Beryllium oxide, fired to be used as a 


refractory material is strong, hard and re. 
sistant to thermal shock. 


Its melting point 
of 4650 deg. F. is about 900 deg. F. high. 
er than that of alumina. It is the most 
important fluorescent material used in 
fluorescent lamps. 

Beryllium phosphors, which transform 
radiation of a given wave length into radia- 
tion of longer wave length, are now used in 
about 92 per cent of the present production 
of fluorescent lamps. They are also used in 
X-ray screens, television, and other cath- 


ode-ray tubes. The best substitute now 
known is cadmium but besides requiring 
18 times more cadmium oxide than beryl- 
lium oxide, the initial light output is 20 
per cent lower and the maintenance of 
initial light output is only 73 per cent 


of that of the beryllium phosphor at the 
end of 500 hours. 

War Metallurgy Committee Report 

to WPB, Information Release No 

3, April 1943 


- Deoxidation and the Creep Strength 


of Carbon-Moly Stee! 


Condensed from ‘'Tramsactio 
Amer. Society of Mechanical Engineers 


Tests made on carbon-molybdenum (} 
per cent Mo) steels, deoxidized once with 
silicon and 1.5 lb. aluminum per toa, 
another time with silicon and 0.5 bb 
aluminum per ton showed the following 
results on creep behavior. 

The steel deoxidized with 0.5 |b. alum 
inum per ton was found to have a low 
austenite  grain-coarsening temperatuft, 
while that deoxidized with 1.5 bb. alum- 
inum per ton had a high austenite gral 
coarsening temperature and a range of 
mixed coarse and fine “duplex” austenilt 
grains. Coarse and fine ferrite gram 
could be produced in either steel by 
propriate heat treatment. 

When compared on the basis of simila 
microstructures, the low-aluminum steel 
had a slightly higher hardness and lowe 
impact strength than the high-alummu 
steel. With a similar microstructure » 
both steels, the low-aluminum steel wa 
found to be more creep-resistant at 1 
deg. F. under stresses less than 12,000 #5 
per sq. in. and to exhibit a more Pv 
nounced decrease in creep rate Wi 
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LOOK AT THE RECORD 


This Pictograph illustrates the steadily mount- 
ing consumption of 695 Plastic by the steel 
industry. Starting in mid-1938, tonnage ship- 
ped has increased each year. At present rate 
of use, the 1943 total may reach 84 times the 
volume of five years ago—a period in which 
steel ingot production has increased 80%. 
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He MOPED table nppadry 


Since its introduction to the 695 is just as suitable for 
steel industry in1939,theuseof dozens of other hot applica- 
igth 695 Plastic has doubled, redou-__itions in both open hearth and 
bled, and then doubled again. electric furnaces. It is easy to 
The reasons for this ever-grow- apply, sets quickly and stays 
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Bs ing acceptance areself-evident. in place. It has a melting point 
. 695 is aconvenient, ready- Well above 3600°F. 

owing to-use refractory. Itis most No wonder 695 is in regular 
«< popular as a tap-hole mixture, use in more than 70 steel 
rate, because it so greatly lengthens plants. If youarenot yetusing it, 
alum: : ee 

guise tap-hole life. Many open hearth you may be missing a chance 
ae men find thata 695 tap hole’ to reduce tap-hole and other 
had lasts doublethenumberofheats delays. Get in a few bags of 
aa obtained with ordinary chrome this dependable, plastic, high- 
; Cs ore or homemade mixes. magnesia refractory and try it. 
minus 

ture i0 

~ BASIC REFRACTORIES, INCORPORATED 
000 Ibs CLEVELAND, OHIO 
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than the high-aluminum steel. 


Three Types Compared 


Gomparison of the 3 types of micro- 


Structures in each steel showed that at 
1000 deg. F. the coarse ferrite-pearlite 
Structure was more creep-resistant and 


showed a decreasing creep rate more con- 
sistently than did the ferrite Widman- 
statten structure, which in turn was more 
creep-resistant than the fine ferrite-pearlite 
structure. Under the same stress; the total 
deformation in 3000 hrs. was less in the 
ferrite Widmanstiatten structures than in the 
other two, except in one case. 

The coarse ferrite-pearlite structure had 
lower hardness and lower impact strength 
than the ferrite. Widmanstiatten structure 
which in turn was harder and had lower 
impact strength than the fine ferrite- 
pearlite structure. The coarse ferrite. 
pearlite structure had higher creep strength 
than the fine ferrite-pearlite structure at 


1000 deg. F., but lower creep strength 
at 850 deg. F. While coarse ferrite-pearlite 
had the highest creep strength of the 
three structures at 1000 deg. F., its initial 
impact strength was definitely inferior and 
deteriorated during the creep test. 

The fine ferrite-pearlite structure had 
the highest initial impact strength but 
the lowest creep strength. The ferrite 
Widmanstiatten structure appeared to be 


most satisfactory at 1000 deg. F.; its creep 
strength was good and its initial de- 
formation the lowest of the three struc- 


tures. Its initial impact strength was al- 


most as high as that of the hne territe- 
pearlite structure, and there was little de- 
terioration of the material, as evidenced 
by the small loss in impact strength dur- 
ing the creep tests. 


Differences Summarized 

Summarizing the difference between the 
two types of steel, it seems that when 
both steels are heat-treated from just above 
the A; temperature, the ferrite grain size 
of the low-aluminum steel would be coars- 
er than that of the high-aluminum steel 
and its creep strength would thus be 
superior at 1000 deg. F. 

Another reason for this superiority lies 
in the fact that, even if each steel is 
heat-treated in such a manner that the 
grain size and microstructure of the two 
steels are similar, the creep behavior of 
the low-aluminum steel at 1000 deg. F. 
is better than that of the high-aluminum 
steel. The true difference seems, therefore, 


to be associated with the amount of 
aluminum added to the material. 
R. F. Miller, Trans. Amer. Soc. Mech. 
Engrs., Vol. 65, May 1943, pp. 309-316 


lron Powder Today 


Condensed from University of 
Minnesota “Information Circular’ 


Iron powder — fine particles of prac 
tically pure iron, 99-+- per cent can 
be produced from the carbonate slates of 
Minnesota. This powder can be formed 
directly into finished machine parts. The 


strength ot the product will lie between 
that of cast iron and steel and will require 
little or no machining. These products 
may be plated, galvanized or surface hard- 
ened. 

It is assumed the powder will even- 
tually be available at a cost of from 5 to 
15 cents per pound. The University of 
Minnesota Mines Experiment Station is 
working to obtain more accurate data on 
the cost and on methods required for the 





production of small commercial parts. 


For production of the normal product, 
the powder is placed in a suitable die at 
room temperature and subjected to a pres. 


sure varying from 10 to 40 tons per 


Sq. 


in. It is then heated in an oxygen-free 
atmosphere for one-half hour or longer at 
a temperature below its melting point 
This may be followed by another compres- 


sion, either hot or cold, to improve 


the 


finish, tolerance or strength, or by some 


other treatment to impart some 


property. 


special 


At present, the powder is used princi- 
pally for the manufacture of small parts 
that would require extensive machining if 


made from bar stock or castings. At 
matic mechanical presses produce the p 
at the rate of 20 to 60 per min. AI! 


ts 


er 


being cold pressed, the briquets are 
charged into a furnace and heated to a 
temperature of about 2000 deg. F. A 
continuous roller-hearth furnace suitable for 
large scale operations include besides the 
furnace proper, a cooling tunnel and equip. 
ment for producing a neutral or reducing 

















deliveries. 
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We invite your problems. Our research department will be glad to assist you 
in the application of our metal powder to any special uses. 


Our schedule of production is so arranged that we can make prompt : 


REDUCTION 
REFINING 


96 Roanoke 


Avenue, 


Continental Ore Co., 500 Fifth Ave., New York, Selling Agents 


TUNGSTEN METAL POWDER 


Much of the credit for the Ameri 
can industry’s overwhelming produc 
tion volume is due to the use 
tungsten carbide tools and dies f: 
a variety of metal-working opera- 
tions. 


Our research laboratories have 
developed for the CARBIDE field 
especially, our XXX-A brand of 
hydrogen-reduced Tungsten Metal 
Powder, PURITY 99.9+ PER CENT. 


For the important ELECTRONIC 
field, rods, wire and points, we offer 
our Special XX Tungsten. Metal 
Powder, PURITY 99.95 PER CENT. 


We also manufacture Tungsten 
Metal Powder according to any given 
specifications and particle size. 

We produce Tungstic Acid and 
Tungstic Oxide, PURITY 99.95+ 
PER CENT. 


“eoM PANY 


NEWARK, N.. J. 
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P. B. SILLIMANITE “Ajax” RAIMIMING MIX 








7 For Ajax Wyatt Furnaces 


AJAX RAMMING MIX is designed for long life and 
trouble free operation when used for either the crucible 
section or the SLOT or SECONDARY BLOCK in Ajax- 
Wyatt Induction furnaces. It has low permeability — 
high refractoriness — smooth working properties — no 
apparent shrinkage and is not readily attacked by slags 
or oxides which are high in copper, nickel or zinc. It is 
especially recommended for the melting of rich copper 
and nickel alloys. Write for service data. 


To prevent failure from poor mixing or variation in 
moisture content, AJAX RAMMING MIX is shipped 
ready to use, with minimum moisture content. Shipped 
in 200-Ib., air-tight, drums. 
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Pre-burned P. B. Sillimanite-Heavy 


Weight Secondary Blocks can be ae Oy cialis aah - 
* 7. Ld rea y. ~ . 
J supplied. Write for prices, complete nah SheAbTEE dar lek hilohed- 


information. lurgical Industries. 
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HOW THE WROUGHT BRASS > 


INDUSTRY CONSERVES METAL 


No industry melting 
commensurate tonnage* 
of vital metal can quite 
match the brass mills for 
conservation and low mellt- 
ing losses. The savings 
of metal total millions of 
pounds; clearly the meth- 
od they use is worth 
noting: 


Virtually all the brass 
mills im North America 
use the Ajax-Wyatt induction melting 
furnace, for it has the lowest metal 
losses in the field — less than 1% — 
with superior temperature control and 
unapproached economy of operation 
on high production schedules such as 
we have today. 





Do you have your copy of “AJAX- 
METELECTRIC PROGRESS” — the 
magazine of induction melting, elec- 
tric heat treating, non-ferrous ingot 
and alloys? Write to: AJAX ELEC- 
TRIC FURNACE CORP., 1108 Frank- 
ford Avenue, Philadelphia, Pa. 


*HUNDREDS OF MILLIONS OF POUNDS ANNUALLY 





ASSOCIATE AJAX METAL COMPANY, Non-Ferrous ingot Metals and Alleys for Foundry Use 
AJAX ELECTROTHERMIC CORPORATION, Ajax-Northrup High Frequency induction Furnaces 
COMPANIES: Ajax ELECTRIC COMPANY, INC., The Ajox-Hultgren Electric Solt Both Furnece 
AJAX ENGINEERING CORPORATION, Ajax-Tame-Wyatt Aluminum Melting Induction Furnaces 























gas atmosphere to prevent reoxidation, 


Powder Quality 

Experiments have led to the general gop. 
clusions that uniform production depends 
on uniform chemical and physical proper. 
ties in the powder. Impurities decrease 
the strength of the finished product, lessen 
diversification of the application, and de. 
crease the life of the dies. One die jg 
capable of turning out 50,000 parts, de 
pending on the grade of steel used and the 
purity of the powder. 

Normal operation produces tens. 
strengths up to 30,000 Ib. per sq. in. and 
post working or hot pressing, up to 3g. 
000. Parts which are too large or cannot 
be easily ejected from a mold or require 
high strength, are not satisfactorily fabg;. 
cated from iron powder. 

A comparatively small amount of iron 
powder is used in the United States a 
present but the number of small parts for 
which it is adapted is almost unlimited 
Automotive engineers predict the use of 
100 Ib., instead of the present 3 lb, ip 
every model. Therefore the amount which 
will be consumed appears to be large but 
will depend to some extent on the price 

Preliminary calculations on a commercial] 
plant capable of producing 100 short tons 


(200,000 Ibs.) of powder per day indj- 
cate the operating cost would be about 
5 cents per pound. The ore to be utilized 
has no Wwalue at present. Aft going 
through a primary and secondan ishing 
plant the ore must be ground —4g 
mesh and filtered. Digestion is then ac. 


complished in two stages by agitation of 
the ore with dilute sulphuric acid and the 
iron will be crfstallized out as copperas. 

The final purity of the product depends 
mainly on dehydration and calcination by 
which all sulphur is removed. After wash- 
ing, the iron oxide is agglomerated by 


heating in an oxidizing at phere 


Metallization of the iron in the agglom- 
erated oxide may be done in a shaft-type 
furnace using blue water gas (hydrogen 
plus carbon monoxide). It must ooled 
in oxygen-free atmosphere. 

After cooling the iron may be ground 
in a hammer mill, ball mill or disc pul- 


verizer. The final iron powder will be 
delivered to manufacturers in drums and 
can be charged directly into hoppers 

C. V. Firth, Univ. of Minnesota. 


Information Circular No. 3, 
Mines Experiment Station, May 1943. 








New Salvage Manual 


The Industrial Salvage Branch of the 
Salvage Division, War Production 
Board will distribute within the next 
month its new 300-page “Salvage Man- 
ual for Industry.” The book contains 
25 chapters embeacing all practical 
phases of industrial salvage activity 
from the organization of a plant salvage 
department to methods of segregating, 
processing, reclaiming and _ identifying 
various types of scrap. Both metals 
and non-metals are covered. ; 

The book, prepared by a staff of 
salvage experts from industry and indus- 
trial-magazine editors, will be distrib- 
uted without charge to thousands of 
plant salvage managers. Copies fe 
maining after the initial distribution 
will be sold at a moderate price. 
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A leading automobile manufacturer now mak- 
ing Pratt & Whitney aircraft engines had done a 
remarkable job of mechanical production . . . and 
was interested in stepping up the efficiency of the 
metal cleaning (chemical) operations. 


A wide variety of steel and brass engine parts— 
including the polished steel propeller shaft illus- 
trated—had to be cleaned of mineral cutting oil, 
black emery, or tallow polishing compound, prior 
to tin or cadmium plating... All work went 
through a solvent degreasing operation: Electro- 
cleaning, with two kinds of cleaners, was carried 
on in two crane operated tanks, with both direct 
and reverse current. But even with this cycle, 
cleaning of polishing compound was not complete. 


A Penn Salt technical representative was able 
to do a real job of improving this method. He 
eliminated the solvent degreaser—and with the 
same Pennsalt Cleaner in each tank, he used it 





with PENNSALT CLEANER 








as both a soak-cleaner and electro-cleaner. 


The resulting work was excellent. There were 
no rejects. The finish was judged to be the bright- 
est ever obtained. Moreover, everybody in the 
plating room welcomed the elimination of the 
costly solvent degreasing operation. 


What’s your metal cleaning problem? Whatever 
the kind of metal or the type of material to be 
removed, you can benefit by the experienced 
advice of a Penn Salt techriician. Let him tell you 
what the family of Pennsalt Cleaners is doing 
throughout industry today to save time, materials 
and labor. If you prefer, write fully to our Pennsalt 


Cleaner Division, Dept. MA. 


PENNSYLVANIA SALT 


MAN U/F TURING C PANY 


° 1000 WIDENER BUILDING, °HILADELPHIA 7, PA. 
New York + Chicago + St. Louis + Pittsburgh + Minneapolis + Wyandotte + Tacome 











Melting and Pouring of Gray 
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Liguid Pressure in Casting 
Modern Gray lron Manufacture 
Centrifugal Casting - 


Sound Aluminn }}] Castin: 


Liquid Pressure in Casting 


Condensed from 
“Foundry Trade Journal’’ 


The best known methods of exerting 
more than normal pressure on solidifying 
metals are by the various centrifugal and 
pressure die-casting processes. In _ these 
processes, pressures up to 100 atmospheres 
result from the force employed. In the 
year 1865 J. Whitworth introduced a meth- 
od of casting steel ingots under pres- 
sure, 

A similar proéess is stated to have been 
used by Bessemer as far back as 1856. 
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The process consisted of pouring metal 
into a mold made of a strong steel jacket 
with a more or less porous lining. Steel 
was run into the jacketed mold, and great 
pressure put on it by means of an hy- 
draulic ram, the pressure reaching up to 
20 tons per sq. in. of horizontal section., 


Pressure by Gases 

Other means of exerting pressure are by 
employing carbon dioxide, air and steam. 
The pressures to be considered in a mold 
are, firstly, that of liquid pressure, which 
embraces static and streaming pressures or 
momentum, and secondly, gas pressure. 
Usually calculations are based on liquid 


pressure, but while gas pressures are di 
ficult to ascertain, it is a force which muy 
not be ignored, otherwise failure may foj, 
low. 

When moisture in a mold is converted 
to steam and gas and the temperature fy, 
ther raised quickly in contact with moltep 
iron, the increase may be of the order 
of several thousand times the original yoj. 
ume, depending upon the temperature 
gradient. The sand of the mold will hold 
in gas-forming elements, such as metallic ° 
oxides, combustible material and moré o, 
less moisture to which must be added the 
air occupying the mold cavity. 

A larger portion of the gas formed will 
be evacuated through the sand pores and 
artificial vents provided by the molder; fy. 
ther quantities of gas pass through filling 
of the mold, when the riser gates are just 
closed by the metal, gas pressure will exert 
a force in addition to that of liquid pres. 
sure. The degree of this pressure cap 
only be allowed for empirically from ac. 
quaintance with the construction of molds 
against fluid pressure. 


Minimum Allowance for Gas Pressure 

The author would suggest a minimum 
allowance of an additional 10 per cent of 
lift on an average mold for gas pressure, 
Any pressure exerted will depend upon 
the height of the column of meta! in the 
down-gate and pouring basin and upon 
the actual volume. With a molten metal, 
however, the time during which it remains 
liquid is also important since pressure can 
only be maintained to act through feed- 
ing heads to allow for liquid shrinkage, if 
the area connecting the header with the 
casting has sufficient body and volume and 


delays freezing until the casting satis- 
fied. 

Let us consider the mold which has the 
down gate of 1 sq. in. section fed from 
a pouring basin. The top of the pouring- 
bush metal is 12 in. above the it line 
and the height from the effective base 
of the down-gate to the top of the pour- 
ing-bush metal is 36 in. The castings 
then are subject to the 12-in. head from 


the joint face to the upper surface of the 
pouring basin. 


Variations in Pressures 

Pressure will vary according to the densi- 
ties of the alloy or metal. For the aast 
iron castings with the upper faces 12 im. 
sq., taking cast iron at 0.26 lb. per cu. im, 
pressures imposed will be as follows: 


On the upper face at the joint: 


12x12x12x0.26 149 Ibs. 
On the bottom of the mold 
12x12x36x0.26— 1348 Ibs. 


For other metals multiply the cast iron 
calculations by the factor given below: 
Multiply by 

Steel. ES ce ee 


eS ORL ee ine Bh 1.58 
Leaded bronze (10% Pb) .. .. 1.25 
Phosphor bronze Aro" 1.20 
Gun metal 1.18 
Brasses Sh eT etl ie ase 1.16 
Aluminum bronze (10% Al) ..... tee 1.08 
Aver. aluminum alloy Na deaba Oe 


Aver. magnesium alloy 


When calculating the fluid pressure of 
molds and cores, it is necessary to allow 
for the generation of the rapidly expand 
ing gases. An average of 10 per cent 8 
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$¢ If all dust and fume control problems were alike, there would be no need for 
specialized engineering service. But these problems vary widely, depending upon 
manufacturing proc-sses and raw materials used, including many recently 
developed materials which present entirely new problems. For these reasons, 
selection of the right units for a really efficient dust or furme control system is 
definitely a job for engineering specialists. 





: The Kirk & Blum Engineering Staff, qualified by over 36 years of experience in 
this particular field, first makes a thorough analysis of your special dust or furme 
control problem. Next, our Staff selects the right units for your job from among 
the various makes available -- then designs and installs a complete system that 
is guaranteed by Kirk & Blum to give the results you want. 


It just doesn’t pay to take chances with a dust or fume control system that is 
‘almost right.” You don’t have to risk being ‘‘sold’’ on units that are unsuited 
for your particular job. Play SAFE... get the unbiased counsel and planning 
of experts ... Kirk & Blum Engineers. For details write to The Kirk & Blum 
Manufacturing Co., 2852 Spring Grove Ave., Cincinnati, Ohio. 
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needed for gas pressure. The momentum 
of the metal when meeting upper faces of 
the mold needs further allowance of from 
5 to 20 per cent depending upon the 
open area of the mold and the speed of 
pouring. Therefore, between 20 to 25 per 
cent should be added to the calculated 
pressure for variables and contingencies. 

The influence of fluid pressure on sound- 
ness, influence of atmospheric pressure 
(“blind risers’); strength of molds and 
cores to resist fluid pressure, etc. are also 
discussed by the author. 


—E. Longden, Foundry Trade J., 
Vol. 70, May 20, 1943, pp. 45-50, 52; 
May 27, 1943, pp. 65-69 


Modern Gray Iron Manufacture 


Condensed from a paper for 
The American Foundrymen’s Assn. 


Sand reclamation, sand control, synthetic 
sands, salvage of materials, modernized me- 
chanical equipment, improved methods of 
drying cores and molds, better use of gates 
and risers, directional solidification, scien- 
tific cupola practice, the importance of 
pouring temperatures and speeds, and use 
of alloys are developments in the gray 
iron foundry industry that have proved 
their worth. Castings ranging from a few 
hundred pounds to 125 tons are made in 
flasks and pits, using dry sand or loam. 


A DETROIT ELECTRIC FURNACE SPOILS 


THE FUN OF THE 


REDUCES METAL LOSSES. 


— 


The Detroit Fur 


nace was originally developed to conserve the nation’s 
metal and fuel deposits. This is accomplished through 
fast, efficient melting with lower melting losses and the 


foundry use of salvage materials. 


SAVES LABOR. 


production per man hour. 


Fast melting—assures a high rate of 


No fuel to handle or store plus 


less dross and slag to handle for secondary metal recovery 


result in lower, indirect labor costs. 


SAVES FLOOR SPACE. Compact. 


fast and- 


> ~< ns 
a fs 


efficient Detroit Furnaces give high production per 


unit of floor space. 


7 | 
AA) 


REDUCES NUMBER OF REJECTS. Through 


accurate metallurgical control a Detroit Furnace im 


proves metal 


wo 
SAVES MONEY. Detroit 


reeletictaled | MMP i lelel MmE-Sole tal -Mme tele MM olloscl MM -loattteyiil-t 01m 


for complete facts. 


KUHLMAN ELECTRIC C 


DE T ROI T ELECTRIC FURNACE DIVISION 
IMPANY . MICH 
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Use of synthetic sand, made from te. 
claimed molding and cere sands, has re. 
sulted in adoption of one facing sand and 
one heap sand for all dry sand 
used for molds and cores alike. A stap 
ard blocking has been adopted for 
molds and cores. Portable mold dryers, 
burning a mixture of air and gas, has 
placed salamanders and perforated pipes 

Standardized gates for each type of cagp 
ing have been fixed upon. Neck type risers 
have been adopted, and cleaning costs haye 
been reduced because of the ease with 
which they are broken off. Pit bottoms 
made up with a 4- to 6-in. coke bed, and 
with good sized vent pipes about 6 & 
apart, have helped to solve venting proh 
lems. 

Metal is melted at 2800 deg. F. or over, 
and poured at 2500 deg. F. to 2700 deg. 
F. The desired pouring temperature jg 
predetermined for each type of casting 
and pouring speeds of 10 to 15 tons per 
minute are maintained. 

Castings are allowed to cool in their pits 
or flasks for from one day to three weeks, 


depending upon size and weight. Adher. 
ing sand is removed with a broom or wire 
brush, and all sand is returned to the stor. 
age pit. 

A standard procedure is followed before 
starting work upon any large casting. The 


dimensions, type of casting, design details, 


molding methods, metal thickness, and 
casting procedure are decided upon, and 
copies of this instruction sheet are issued 
to the foremen assigned to the job 
Samuel Appelby, American Foundrymen’'s 


Assn., Preprint No. 43-13 


Centrifugal Casting 


Condensed from “The lvon A 


While the broad principles used in cen 
trifugal casting were outlined in a British 
patent of Eckhardt, in 1809, all major ad- 


vances have been made within the past 
20 years. Railway car wheels we: prob- 
ably the first steel product cast by this 


method. Ground manganese was thrown 
into the first metal going into the mold, 
forming the rim and flange, while the plate 
and hub were of mild steel. Molybdenum- 
vanadium steel, cast into guns in horizon 
tal cast iron molds at Watertown, Mass. 
arsenal, and gear castings made in sand 
molds were recent developments. 

Centrifugal casting may be simply de- 
scribed as the casting of metal under cen 
trifugal force developed through high fo- 
tative speeds of a special mold. The 
processes may be divided according to 
(1) the method of mold rotation, (2) the 
method of pouring, and (3) the construc 
tion and form of the mold. 

If the casting has a depth length great- 
er than about 2 ft., or if it is produced en: 
tirely in a die without core inserts, it will 
usually be made in a horizontally rotat- 
ing mold. Most steel castings produced in 
sand molds or core assemblies, unless very 
long, are vertical rotated. 

Horizontally rotated molds are poured 
from a pouring box with spout extending 
into the mold. Steel is poured through 4 
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Furnace linings made of ‘“Shamva’”’ 


Mullite refractories outlast ordinary lin- 


many hundreds of hours. Result: PRO- 


TION INCREASED. 


Because “Shamva’”’ Mullite refractories so 
irastically reduce the need for repairs and 
ng, there is a great saving of man-hours. 


MANPOWER RELEASED FOR 
[ PRODUCTION. 


REFRACTORY PRODUCTS OF 


ERtRA LONG LIFE .- - .- - 





TRADE MARK 


THE MULLITE REFRACTORIES CO., SHELTON, CONN. 
Pioneers in Mullite Super-refractories 


AUGUST, 1943 
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A few examples of “Shamva’’ Mullite strainer blocks 
made in endless variety, with exacting adherence to 
specifications, 


Maximum Production- 


Maximum Refractory Life 

















central opening into vertically rotated 
molds, in some cases filling the mold 
before centrifuging. Die molds are made 
of steel or cast iron, a chromium-molyb- 
denum steel often being preferred. Most 
sand molds are core assemblies, although 
green sand, air dried sand or oven dried 
sand are also used. Speed of rotation 
varies from about 50 to 1200 r.p.m., with 
150 to 300 r.p.m. most common. 

There are three general types of these 
castings: (1) true centrifugal castings, 


made by pouring metal into a rotating 
metal die; (2) semi-centrifugal or pro- 
filed castings, made in dies, sand or core 
assembly molds, where the inner surfaces 






















“Photos and Data solicited on other Foundries 
using crucibles 


wri CRUCIB 


of the casting are tormed by cores; and 
(3) pressure castings, in which centrifugal 
action is used to force molten metal into 
the mold. 

Yields may be increased by use of cen- 
trifugal castings, due to elimination of 
feed heads, risers, etc. 

At Maynard Electric Steel Casting Com- 
pany, Milwaukee, 36 in. and 46 in. spin- 
ner tables, driving from 3 h.p. motors 
through rope drives, turn from 50 to 450 
r.p.m. Am average yield of 80 per cent 
is obtained, with castings of from 30 to 
500 lbs. 

Wehr Steel Company uses vertical ma- 
chines driven from single speed motor 


Illustrations are from pho- 
tographs taken at the 
George Adler Foundry, 
Cleveland, Ohio, At the 
left is shown a view of the 
seven stationary type cru- 
cible furnaces while below 
is a general view of the 
foundry. This_ installation 
uses natural] gas fuel, 1100 
BTU with multiple burners. 
The crucibles are standard 
No. 80’s and No. 60's and 
the melting time starts at 
50 minutes for the first 
heat and drops to 30 min- 
utes in melting 225 pounds 
of high copper alloy. 







LE FURNACE INSTALLATIONS 


Crucible melting is ideally suited for the demands of 


all-out war production. Any one of several fuels can be * 


No. 2 


used advantageously, depending on their availability in 


your location; clean gas-free metal is produced rapidly ; 


various alloys are melted without danger of contami- 


nation from the previous melt; melting costs using either 


stationary or tilting type furnaces are lower than by 
any other method, Buy your nonferrous melting equip- 


ment by first consulting a crucible furnace manu- 


facturer. 







tt 


90 WEST STREET, NEW YORK, N. Y. 
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CRUCIBLE MANUFACTURERS ASSOCIATI 
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through pulleys and rope drive. Speedy 
vary from 150-250 r.p.m. Higher cosis 
are offset by better castings and the higher 
yield of 71.3 per cent. . 
—C. W. Briggs, P. C. Power, and 

A. T. Baumer, Iron Age 

May 13, 1943, pp. 53.55, 
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Sound Aluminum Castings 


Condensed from “The Foundry’ 


The physical form and cleanliness of 
aluminum scrap are important owing to 
their effect on the quality of the resultj 
casting. Finely divided material should he 
removed because it will result in moge 
dross. Contamination by oil, moistuge 
corrosion, etc., if not removed, will result 
in excessive gas. 

One of the troubles is pinhole porosity 
from hydrogen gas. One method of se 
moving hydrogen is by the use of a re 
agent such as chlorine or nitrogen, which 
is introduced into the molten alloy. The 
fluxing gas and tools used for introduction 
should be free from water. 

Introduction of the gas is accomplished 
through an iron pipe coated with a refrac. 
tory clay composition to avoid iron pick 
up by the aluminum alloy. The tube 
should reach to within 2 in. of the bottom 
of the pot or crucible. The time of gassing 


is 5 to 10 min./100 lb. of metal | the 
temperature should be 1250 to 13 deg. 
F, 

Another method of removal is to melt 


the aluminum alloy, then allow it to freeze 
in the pot, and remelt to pour into cast- 
ings. This may be more costly toan a 
suitable fluxing procedure. 


Salt fluxes such as aluminum an! zinc 
chlorides, etc. may be used for deg.ssing, 
but they may not be as effective gas 
fluxing. Zinc chloride should t be 
used in large quantities since it ts uced 
to metallic zinc and alloys with alumin- 
um. To obtain full benefit from salt flux, 
it preferably is introduced at the bottom 


of the crucible. 

Molten metal can pick up the gas very 
easily. This can be held to a minimum 
by permitting the metal to stand without 
agitation. Also, in transferring the metal, 
keep the stream as short as possible. It 
is also essential that the temperature of 
melting and holding should be vo higher 
than necessary. 

Sand condition, particularly with refer- 
ence to green sand, is important in main- 
taining a low gas pick up. Sand should 
be worked as dry as possible. Permea- 
bility should also be high. 

Non-metallic inclusions should be re- 
moved by the sink or float method. Un- 
fortunately the specific gravity of the m- 
clusions is close to that of aluminum, and 
separation is much slower. The use of 
gas fluxing or salt fluxes aids the separa- 
tion procedure. : 

Skim gates or cores are an aid in pre 
venting oxides and dross from entering 
casting cavity. The riser should be close 
to the casting. Application of the countef- 
flow principle in the runner system aids 
in removing dross and oxides. Use of 
troughs or casting basins insures clean 


metal. 
Edwin Bremer, Foundry, Vol. 71, 
June 1943, pp. 126-128, 215-216. 
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Type 20 Heroult Furnace produc- 
ing stainless steel. An all-welded, 
floor-mounted unit embodying all 
latest improvements. 


PARTICULARLY designed and equipped for high- 
ility melting and refining of ferrous materials by 
basic or acid process—including alloy, tool and forging 

ls, iron and steel castings. Any capacity from ' ton to 
1s; removable roof, chute, machine or hand charging. 


eith« 


stec 
General Offices: Pittsburgh, Pa. 
- 7) 
if ®)) 
“e United States Steel Export Company, New York 


100 
AMERICAN BRIDGE COMPANY 
Offices in the larger cities 
mbia Steel Company, San Francisco, Pacific Coast Distributors 
UNITED STATES STEEL 








NEW EXOTHERMIC AGENT FOR 
INTRODUCING SILICON TO STEEL 
AND IRON IN OPEN HEARTH OR 
CUPOLA OR BY LADLE ADDITIONS 





CHROMIUM 


MINING AND SMELTING CORPORATION LTD. 
SAULT STE MARIE, ONTARIO 








(SOLE 
AGENTS) 


Miller and Company 





CINCINNATI - CHICAGO - ST. LOUIS 


AUGUST, 1943 


A Helpful Seruice 
ALLOY USERS 


Niagara Falls Smelting and Refining Corporation 
— America’s largest producer of alloys — stresses 
the benefit to foundry men and metal fabricators of 
a single conveniently located source for obtaining 
prompt deliveries on the following—and hundreds 
of other alloys. 


IN STOCK 
FOR IMMEDIATE SHIPMENT 


FALLS MANGANESE COPPER, (All Grades) 
FALLS SILICON COPPER, (All Grades) 


FALLS PHOSPHOR COPPER, (10% or 15% Shot 
or Waffles) 


FALLS MANGANESE BRONZE HARDENERS, (to 
meet every requirement) 
FALLS ALUMINUM BRONZE HARDENERS, (to 


meet every requirement) 
FALLS SILICON ALUMINUM 50/50 
FALLS COPPER ALUMINUM 50/50-40/60-20/80 
FALLS COPPER NICKEL 50/50 


FALLS No. 25 ALLOY, (a new densifier for Brass 
or Bronze) 

FALLS NICKEL ALUMINUM 20/80 

FALLS TITANIUM ALUMINUM, 5% 


(Makes solid Aluminum castings) 


FALLS FERRO ALUMINUM 50/50, and other per- 
centages 


FALLS MANGANESE ALUMINUM 25/75, 
other percentages 


FALLS No. 11 ALLOY, (produces Copper Castings 
with high conductivity ) 
FALLS No. 14 ALLOY, (makes castings leak proof) 


FALLS No. 15 ALLOY, (a deoxidizer for Nickel 
Silver and Monel) 


FALLS No. 26 ALLOY, 
Bronze castings) 

FALLS No. 55 ALLOY, (to make perfect Red Brass 
castings) 


FALLS ELECTROLYTIC COPPER SHOT, (for Gray 
Iron, Malleable, and Steel) 


We solicit your inquiries for these or any other alloys 


We carry over three hundred alloys in stock for im- 
mediate shipment, and have an annual capacity of 
70,000,000 pounds. 


Titanium, 


and 


(makes solid Aluminum 


America’s Largest Producer of Alloys 


NIAGARA FALLS SMELTING 
AND REFINING CORPORATION 


Office, Laboratory and Works 
wummremnns Buffalo Now York emmemmraemmessmmmmmmmmsass 
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Phosphate Films for Cold Drawing 
Condensed from “V.D.I. Zeitschrift” 


Lubricants are used to reduce friction 
between the drawing die and the blank by 
interposing a parting layer between two 
similar metallic surfaces. The most im- 
portant layers of this kind are liquid films, 
oils, greases and soaps, the effect of which 
can often be increased by the presence of 
solid coatings such as limewash, metallic 
oxides, copper and lead. These solid coat- 
ings act by retaining the liquid film on 
the metallic surface by adsorption and by 
preserving the continuity of the parting 
layer even where the lubricant film is in- 
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terrupted owing to excessive pressure. 


The present study dealt with phosphate 
coatings consisting of insoluble mixed Fe- 
Zn or Fe-Mn phosphates. The structure 
of such coatings is considerably influenced 
by the conditions of formation. Fine 
grained phosphate coatings appear to he 
most suitable for cold drawing; coarse 
grained coatings composed of lamellar and 
acicular coatings have less effect. 


A phosphate coated surface retains about 
twice as much oil as does a bare surface. 
One of the reasons is, of course, the great- 
er superficial area of the coated surface; 
it is as yet uncertain whether the greater 
adsorption is due to the presence of the 





phosphate. Increasing the thickness of th, 
phosphate coating has no effect on the 
pacity for oil adsorption; most of the oj 
is probably simply retained by adhesion 
on the roughened surface. 

The efficiency of a solid coating in par. 
ing the work from the tool during sy 
cessive deformations depends essentially op 
its ductility. Although phosphate Coatings 
show a brittle fracture in the usual up. 
ture tests, the crystals of the coating are 
considerably stretched in the draw; 
process. The pressure and temperature 
conditions in the draw are therefore de. 
cisive for the ductility of the coating. 

Laboratory tests with phosphate coated 
steel tubes drawn dry offer direct proof 
of the value of the coating as an efficient 
parting layer. Although the original phos. 
phatized surface is dull and unpolished, jt 
assumes an increasingly bright finish. The 
metal itself also becomes progressively 


smoother in the course of drawing. 

—A. Duerer and Others, V.DI. Zeitschrift 
Vol, 86, Jan. 10, 1942, pp. 15-18: as 
translated amd slightly condensed by 

L. J. Goodlet, Sheet Metal Inds. 
Vol. 17, June 1943, pp. 1025-1027 


Spot Welding Aluminum-Ciad Steel 


Condensed from “The lron Age’ 


This article gives results of research cop. 
ducted to develop process specifications for 
the spot welding of annealed \inized 
steel. This material is a substitute for stain 
less steel in aircraft construction 

Spot welding of the following combina 
tion of materials was studied: ( 0.018 
in. aluminized steel to 0.018 in. alumin. 
ized steel; (2) 0.018 in. aluminized steel 
to 0.24 in. aluminized steel; (3) 24 in 
aluminized steel to 0.024 in. aluminized 
steel; (4) 0.018 in. aluminized steel to 
0.018, 0.024 and 0.037 in. 302-1A stainless 
steel; (5) 0.024 in. aluminized steel to 
0.018, 0.024 and 302-1A staink steel; 
(6) 0.018 im. aluminized steel 018 
0.024 and 0.035 in. mild steel; (7) 0.024 
in. aluminized to 0.018, 0.024 a 0.035 
in. mild steel; and (8) 0.018 0.024 
in. aluminized steel to stainless el and 
cadmium plated anchor nuts. 

Results showed that spot w shear 
strengths well above the Army minimum 
for annealed S.A.E. 1010 steel could be 


obtained with the two gages of aluminized 
steel for all combinations. More than 100 
welds could be made without cleaning the 
electrode tips. 

It was not feasible to weld 
steel and cadmium plated mild steel nuts 
to the aluminized steel in the ordinary 
manner. Excessive flashing, burning and 
cracking of the nuts, rapid tip deterioration, 
tip sticking and inconsistent welds were 
obtained. 

Discoloration and film had to be re- 
moved, perhaps caused by corrosion, which 
appeared on the aluminized steel sheets. 
Flashing is reduced, danger of burning the 
material is prevented and consistency 1s 
improved if the surfaces are clean and 
bright. Any method of cleaning and etch- 
ing Alclad for spot welding will also be 
satisfactory for aluminized steel. 

Electrode tips of high strength copper 
alloy are satisfactory. One tip should be 
3/16 in. in diam. and 3 in. radius; the 
other % in. in diam. and 10 in. radius. 

A.c. type of welding machine of not less 


stainless 
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NOW YOU CAN HEAT-TREAT 


in 24 hours the production equivalent of 










How wide-range 
flexibility 
and speed of 
Despatch furnaces 
add 4 hours per day 
to heat-treating 

production. 


§ 


(AN ACTUAL CASE) 


@ W ide-range flexibility, plus speed, are two of the many 
extra features of Despatch furnaces which make it possible 
for you to add four or more hours per day to your heat- 
treating production. Here is a typical case. 


ae 24 mer — — : week, this Despatch FREE! Get your copy of latest Despatch bulletins 
pot type furnace handles such a wide variety of material , 

daily (from 14” nuts to 300-lb. dies) that 5 a 6 different ri var 9 esi AEE — 
temperature settings must be used. Thus a batch of high- a a Pneneey Se AROS Of 
alloy gun parts may be run at 1200°F., immediately fol- ae re eee ee wenmeeeS CONp Oh gue eeeped) 
lowed by some gears at 400°F. The next load may then 
require an entirely different temperature—say 850°F. 










Extra-Fast Heat Penetration Through Load — Usually time is lost 
waiting for chamber to reach a new heat, but in Despatch furnaces 
this ‘‘waiting time’”’ is simply a matter of minutes. Higher or lower 
temperatures are reached with amazing speed, yet without over- 
shooting or heat lag, and with excellent fuel economy . . . In addi- 
tion, as soon as a new load is placed in the chamber the extra- 
powerful Despatch forced convection heating system brings the cold 
charge to heat in record time. Thus you not only save time between 
loads but also reduce load-time iv the chamber . . . which means 
greatly increased heat-treating output per day of highest quality. 




















DESPATCH OVEN tae 14, Minnesota 


nue, Minne 
722 Central —_ e details on Despatch 


Send us complet : ie 
as indicated below 
ies sad without obligation. Do not 


send engineer unless specifically requested. 






hy: typical case involves a Depatch pot type furnace but the performance 
is duplicated in all D. t : | i ae 
P ed in all Despatch furnaces. For details, SEND COUPON TODAY! atl BaP acs a | se et 
Car 0 Box O Pot 0 Special — 2 
x P F. 1750 F. Lv 

- $50 F. 0 1250 a 
Aa kins Gas 0) Electricity U oi 0 


” DESPATCH \ ae 


OVEN COMPANY sinneapotis AON ladies 


oa. of 
eee 
eee ee? 


Type: Conveyor 0 
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® DESTROYS RUST 
e FORMS LASTING 
BOND WITH PAINT 


@ As A rapip, low-cost method of surface prepara- 
tion for parts too large for tank immersion, PHOS- 
PHATIZING is particularly adapted to aircraft. As- 
sembled planes, as well, can be treated by this 
process. 

TURCO W..O. #1 is government approved and 
unexcelled for aircraft phosphatizing operations. It 
provides the required passivation for aluminum and 
aluminum alloy surfaces. It works effectively on zinc 
or cadmium plated surfaces and steel. 


W. O. +1 provides maximum adhesive power 
to paint or other finishes . . . inhibits rust so oxidation 
at any exposed area cannot possibly progress . . . is 
extremely durable . . . so anchors paint that it will 
not crack or flake and forms an integral part of the 
metal surface when dry. 















W. O. +1 is faster, safer, cheaper, because it 
can be hand swabbed or sprayed on . . . requires no 
tanks or other special equipment . . . requires only a 
few minutes to passivate the surface to form a tight, 
permanent bond for paint. 


oRco PRODUCTS, (NC. 


Los Angeles—Chicago 
Main Offices & Factory--6135 S$. Central Ave., Los Angeles, Calif. 
Midwest Factory—4856 $. Haisted Street, Chicago, Iii. 
Service Representat’'~es & Warehouse Stocks in All Principal Cities 











: )0S~ 
calif. rings 
Inc. ‘ ‘ yaiZe™ 
ppoouct>: ie angele we ‘ror 
quRco atral uae \\et ry nnodiZ 
S. wig }Hoo ae 
6135 se sree 
4 BO-pae 
Send AG fu 
“atiZiNs 
pha et \ { E 
NAME 


appRres® 
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than 100 kva. rating is recommended. It 
should be equipped with electronic type 
control. . 

The following procedure should be oJ. 
lowed; (1) Adjust current duration to > 
cycles; (2) Adjust squeeze time and hold 
to values that give the desired rate of 
welding; (3) Adjust electrode forces ty 
given values for the particular combinatiop 
being welded; and (4) Adjust transforme; 
tap setting and heat control dial for a Joy 
value of current. Make 25 to 30 welds 
in scrap material, then increase current 
until flashing and spitting occurs. They 
reduce it gradually until spitting stops. 

To obtain good shear strength and weld 
slug penetration, weld strengths should he 
high. Cadmium plated mild anchor pyts 
can be welded with an electromagnetic type 
stored energy machines. 


John D. Rosenblatt, Jron Age 
Vol. 151, June 1943, pp. 72.74 


Flame Hardening Tank Parts 
Condensed from “The Iron Age’ 


Each turret has rings which fit inside 
one another in such a way as to permit the 
turret to swing freely through the 360 
degrees of a circle. To insure against fail. 


ure under various climatic and erating 
conditions, the Army specifications for these 
rings call for bearing races to be hardened 
to a specified depth. To meet these 


specifications flame hardening seemed to be 
the best method of hardening the ring 
races. 

As purchased from the mill, the rolled 
steel section is approximately the contour 
of the finished part and is alloy or carbon 


steel, depending whether the pa: to be 
load bearing or not. After forming into 
a ring, flash welding, reheati Sizing 
and flattening, the rings are machined to 
shape. 

Flame heads used are generally the shape 


of the face in the ring. In addition to 
having flame ports, they also provide for 
the quenching of the race by having ports 
through which quenching medium is 
sprayed onto the race after it passes the 
flame. 


Holding the work in a vertical plane was 
advantageous by increasing the ease and 
speed with which work could be loaded 
and unloaded from the jig tables. Another 
advantage was the elimination of distortion 
in the flame hardened rings through the 
ability to quench the rings by immersion 
in the tank full of cooling medium 


After the spray quench, the ring passes 
into a tank bath which dissipates the heat 
that remains in the ring and jig. From the 
tank, the coolant is recirculated through 
a filter to remove dirt and then it 1 
pumped back to the flame hardening head 

Surface speeds for hardening the various 
rings range from 6 to 7.5 in. per min. 
Oxygen pressures are 8 to 18 Ibs. depend: 
ing upon shape and size of the area being 
hardened. Acetylene pressure should be 
held constant at 5 Ibs. This method is 
used by the American Welding & Mfg. 
Co. 


Thomas E. Lloyd, Iron Age, Vol. 1515 
to Mat. 25, 1943, pp. 64-65. 
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for the DURATION! 


Nothing against you, Litecote. You've always 
been a good electrode. But this is war! And 
your place must be taken over by other elec- 
trodes more urgently needed in war production 
—in arsenals, shipyards—and for maintenance 


+ | : P&H builds a complete line of A.C. and D.C. 
of Vital machinery on the home front. welders — all with single control, All P&H ma- 


chines are rated on W.S.R. which is actual de- 


You're in retirement until the war is over. livered output. 


Meanwhile, the production of P&H Alloy Elec- 
trodes is being increased to supply the demand 
lor more and more uses in hard surfacing, in | 
fesistance to wear, impact and abrasion, for : 

Welding stainless steels, 4-6% chrome steels, General Offices: 4550 W. National Avenue, Milwaukee, Wis. 


armor plate, etc. CHEE 
Procedures for P&H Alloy Electrodes are [ Jo CORPORATION. ak” 
available on request. Drorsems med + MOTORS + HOISTS _ CRANES - as SS . EXCAVATORS ae 


Canadian Distribution: The Canadian Fairbanks-Morse Co., Ltd. 
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Central Station 
Operation 


R-S Car Hearth Furnaces have been 

built with motorized door lift, fur- 

nace cars and transfer car, all oper- 

ated from a central control station. 
The conservation of time and labor in such 
streamlined installations is readily apparent, 
particularly when a charge is to be quenched 
and rapid movement is necessary. 

The shop crane is ready to pick up the 
charge as soon as the car is out of the furnace 
and there is ao time lost in manipulating 
cables or snatch blocks. Write for details and 
illustrated R-S Car Hearth 
Bulletin No. 68-F. 


FURNACE DIVISION 


R-S PRODUCTS CORP. 


4522 Germantown Ave., 
Philadelphia, Pa. 








Grinding Fine Surfaces 


Condensed from “ Machinery’ 


With fine grinding it is possible fg 
bearing surfaces to be made so smoop 
that no slow and expensive run-in time 
is necessary. Fine surtaces are also neces. 
sary for air- or fluid-tight seals, as jp 
shock absorbers for airplane landj 
mechanisms and gun recoil assemblies 
Some non-bearing surtaces such as airplane 
connecting rods, subject to heavy recurring 
stresses, need to be even smoother. 


Good Surface Quality 


A high luster does not necessarily jp. 
dicate a good surface quality. Luster js 
often secured by burnishing with a dylj 
grinding wheel. This bends down the high 
ridges and fills the valleys, but in use the 
bent material flakes off and the under. 
lying rough surface appears.  Silicon-cay. 
bide abrasive wheels also make a poor 
surface that appears lustrous. Aluminum. 
oxide wheels, on the contrary, give a much 
better surface although it has a dull ap. 
pearance. 

A committee of the American Standards 
Association has recommended the “‘root 
mean square’ (r.m.s.) method of evaluat. 


ing surface roughness. Instruments are 
available that give direct readings in 
r.m.s. values in micro-inches. Others draw 
a profile curve which can be used directly 
or to calculate the r.m.s. values [hese 
provide a method of measuring that has 


a definite value and can be specified on a 
drawing or over the telephone. 

The more common method is judging 
by eye and drawing the fingernail across 
the surface. It is claimed that, taken in 
connection with standard reference pieces 
for given r.m.s. roughness, this permits 


inspection with close limits and enables 
the designer to choose the type wanted 
from the specimens. 

If grinding machines are kept in the best 
possible condition, surfaces of an « bet- 
ter quality than 2 micro-inches can be sé 
cured without lapping or honing The 
average part can be finish-ground i to 
5 micro-inches r.m.s. on a_high-produc- 


tion basis. 


Causes of Defects 


When dimensional inaccuracy, surface 
roughness and such defects as burns, 
checks, flats, scratches and chatter marks 
appear, one or more of the following con- 
ditions may be the cause. 

(1) Inadequate Power—which may 
cause the grinding to be uneven, the work 
burned, or the wheel loaded. Discolora- 
tion shows burning. A loaded wheel is 
shown by metal lodged on the abrasive 
grains or in the pores. The same effects 
may be caused by too hard a wheel, the 
wrong coolant or friction in the machine. 

(2) Wheel-Spindle in Poor Condition— 
which may cause burns, scoring or chatter 
marks. Short, close, evenly spaced chat- 
ter marks or isolated deep scratches in- 
dicate a worn or loose spindle. . That it 
is out of round is shown by more widely 
spaced chatter marks. 

The spindle bearings should be of high- 
grade babbitt, as this gives a closer rum- 
ning fit when heated. The machine 
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HA-HA! HE THOUGHT A 
SNAKE BIT HIM? T DON’T 
SEE HOW A GUY COULD 


BE ABSENT - MINDED 


ENOUGH TO THINK THAT 


A SNAKE WOULD BE IN 
A BIG MODERN PLANT 
LIKE THIS/ 


ae 
T. M. REG. U. S. PAT. OFF. 
COPR. 1943 BY NEA SERVICE, INC. 


THAT WAS THE DAY HE TALKED 
THE BOSS INTO “CHIP BREAKERS.” 


Chip Control avoids dangers and delays 
caused by long, hot, tough chips of alloy 
steel. Chip Control yields short chips that 
are more marketable, bring a better price, 


MEMORY LANE 


THAT’S JUST TH’ REASON! 
IT’S SO MODERN THAT 
ONLY A FEW MONTHS AGO 
WE WAS PICKIN’ WILD 
BERRIES RIGHT ABOUT 
HERE --AND THERE WAS 
SNAKES IN TH’ BUSHES! 


Mp ‘I Mi 


Oo RWILLIAMS 


3-5 





and provide a means for speedy recovery 
of alloys on a national scale. 


For a proved method of producing short 
chips with Firthite Sintered-Carbide Cut- 
ting Tools, refer to pages 41, 42, and 43 
of the Firthite Users’ Handbook. Ask for 
Handbook FE-101. 


Firth-Sterling 


STEEL COMPANY 


ffices McKEESPORT. PA.- NEW YORK - HARTFORD - PHILADELPHIA - ¢ 


LEVELAND - DAYTON- DETROIT -CHICAGO- LOS ANGELT 
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Abrasive Cleaning 
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Most plants working in Metal can speed up 
production—at lower cost—with special VAPOR 
BLAST Abrasive Cleaning. 


Judge for yourself from this partial list of ap- 
plications where VAPOR BLAST is doing a bet- 
ter job of cleaning today: 


Aircraft Parts Structural Steel 
Castings Welded Fabrications 
Forgings Railway Equipment 
Billets Plates and Sheets 


Boilers and Tubes 
Ship Hulls, Tanks, Decks 
Machinery Parts 


* Important—Laboratory tests and production records prove 
that the emulsion produced by the Vapor-Blast Machine 
has a salutary effect on metal surfaces being cleaned, 
particularly on those metal pieces where fatigue strength 
is a factor. 


Available in standard units or custom-designed for pro- 
duction-line cleaning or special problems, the VAPOR 
BLAST method promises definite savings in time, labor, 
money and improved product-quality. 


Write for details, or call on a VAPOR BLAST Engineer for 
money-saving suggestions on YOUR cleaning problems. 


VAPOR BLAST 


VNUs Veale) iinicmmae) slot hf 
333 S. 16th Street Milwaukee 3, Wis. 








should be given a preliminary run befor. 
a job to heat up the bearings. 

In reconditioning grinding machin. 
spindles it is necessary to scrape the bea:. 
ings if the assembly has become out 
alignment. If the spindle is badly 9, 
of round it must be reground, then [gp 
in to its bearings. If only slightly out y 
round, lapping will rectify it. . 

(3) Vibration—which, if in the m 
chine, causes regularly spaced chatter mark; 
and results from misalignment, loose 
lings, or the motor and spindle being oy, 
of balance. If in the building, the chy 
ter marks are spaced synchronously wig, 
the vibration. With a heavy machine , 
separate foundation or removal to anothe 
part of the building may be necessary. 
With a light machine, vibration damper 
are useful. 

(4) Belts of Uneven Thickness og Pj. 
ability—cause chatter marks that are wide 
ly spaced and regular. Endless belts yj) 
prevent marking by a metal belt laci 

(5) Loose or Out-of-Balance Idler Py). 
leys—also cause widely spaced and egy. 
lar marks. The pulleys should be balanced 
fitted with new bushings and lapped tp 
their shafts. 

(6) Backlash in Drive Gears—causes 
long, widely spaced chatter marks. The 
old gears should be replaced or a change 
made to belt drive. 

(7) Loose Pulley of the Spindle—te 
sults in marks similar, but more frequent, 
to those made by a belt lacing. 

(8) Worn Traverse Drive Paris—cause 
deep scratches and should be repiaced. 

(9) Misalignment of Headstock and 


| Tailstock or of Wheel-Head and Work— 
| causes spiral traverse marks of the same 


lead as the rate of traverse. 
(10) Miscellaneous Causes—result in 
various inaccuracies. Uneven pressure on 


the driving points makes the work out of 
round. Faulty setting of the ‘ead and 
tailstock, worn ways, or loose spindle 
bearings make the work out of parallel. 
—H. J. Wills, Machinery, Apr. 194, 
pp. 202-204; May 1943, 1 169-172, 


Reclaiming Tungsten Carbide Chips 


Condensed from 
“Automotive and Aviation Industries” 


The Aircraft Engine Division of the 
Ford Motor Co. reclaims tungsten Gf 
bide tool tips that have served their pur 
pose. 

The tip is kept for an hour in a Com 
centrated bath of nitric acid at a tempera 
ture of 150 deg. F. After it is washed 
in water it is possible to remove it from 
the shank with a slight tap. Contaminat 
ing iron and brazing material are removed 
in a bath composed of equal parts of nitric 
acid, hydrochloric acid and water. Next 
the chips are washed in a caustic bath. 
Titanium and tantalum chips are removed 
in a hydrogen-atmosphere furnace at 240 
deg. C. They can be easily separated be 
cause they turn brown while the tungsten 
chips remain gray. 

After this the carbide chips are pulverized 
in a 100 Ib. Bradley power hammer an¢ 
drawn off by the air current of a centrifugal 
exhauster, through a cloth filter. _ The 
dust settles in a trap from which it 1s tf 
covered. 

Oxides are reduced by placing the pul- 
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: le units designed to 
¢ production requirements, 
Iso builds these famous 


STATIONARY METAL 
MELTING FURNACE 





AIR DRAW 
RECIRCULATING» —_ | 
FURNACE HEAVY PORTABLE OVEN FURNACE BENCH OVEN FURNACE 


A letter, wire or ‘phone call will promptly bring you information and defoils on STEWART Furnaces. 
Or, if you prefer, a STEWART engineer will be glad to call and discuss your heat-treating problems with you. 


STEWART INDUSTRIAL FURNACE DIVISION OF CHICAGO FLEXIBLE SHAFT COMPANY . - 
Main Office: 5600 W. Roosevelt Road, Chicago 50, Ill.— Canada Factory: (FLEXIBLE SHAFT CO., LTD.) 321 Weston Rd., So., Toronto” 
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Time-and-Metal Saver 


on Bofors Gun production lines 





METCO Metallizing Guns reclaim rejects 
—protect iron castings from corrosion 





ONLY THE METCO Type 2E 
Metallizing Gun is equipped with 
the Power Control Governor. 
Built into the turbine, it auto 
matically controls and stabilizes 


wire feed at all speeds... elim- 
inates gear changes... avoids ob- 
solete needle valve control which 
restricts air flow and reduces 
power at low speeds. For maxi- 
mum efficiency and economy, in 

sist on the Power Control Gov 

Write for Bulletin 42A 
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WHY USE strategic alloy castings or forgings 
when metallized iron or carbon steel will do? 
Why feed your scrap pile with costly rejects 
when metallizing can salvage most of them? 
With a Metco Metallizing Gun on your pro- 
duction line, you can avoid this two-fold waste 
of time and materials just as easily as Blaw- 
Knox does in building the famous Bofors anti- 
aircraft gun! 

Huge quantities of bronze are conserved by 
casting 60”-dia. Gear Shrouds from iron instead 
... Sprayed zinc coatings provide the necessary 
resistance to corrosion! Hundreds of man and 
machine hours are saved by metallizing mis- 
machined Base Rings weighing 1550 Ibs. each 
. . . Sprayed steel restores original dimensions— 
right in the boring mill where the error occurred! 


Any type of metal can be applied with the 
Metco Metallizing Gun to any base — without 
heat stress or distortion. Operators, male or fe- 
male, can be trained within a few days. Write for 
details and your copy of Metco NEws. 


NV=ZTALLIZING ENGINEERING COMPANY, 
38-16 30th Street 


INC. 
Long Island City 1, N.Y. 


In Canada: B. W. Deane & Co., Lid., Montreal 
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verized tungsten carbide in carbon boat, 
in a hydrogen-atmosphere furmace at 1599 
deg. F. for 20 minutes. The powder j, 
then put through a 400 mesh sieve and js 
ready for use. What does not pas 
through is repulverized. A binder of , 
314 per cent solution of paraffin wax jp 
trichlorethylene is added and the mixture 
is dried for 2 hours in an oven at 149 
deg. F. 

To form into shapes, the mixture js 
compressed in steel molds under a pressure 
of from 5 to 20 lb. per sq. in. The lowe, 
pressure range is generally used as the 
higher, although giving higher density, 
causes lamination. 

Next the tungsten carbide is covered 
with aluminum oxide. After preheating 
to drive off the wax, it is “soft-sintered” 
at 1600 deg. F. for 20 min. It is then 
“chalklike” and can be cut with a saw, 
file or grinding wheel. It is cut to 17 per 
cent oversize in all directions to allow for 
shrinkage in the final sintering. This is 
done in carbide boats in which the shapes 
are covered with flake graphite and passed 
through a hydrogen-atmosphere furnace at 


2760 deg. F. for 20 minutes at heat. The 
shapes are then ready for brazirig to tool 
shanks, die holders etc. 
Automotive and Avtation ustries, 
May 1, 1943, p. 42 
Machine Flame-Cutting 
Condensed from “Welding Jou 
Mechanized oxyacetylene cutting has be. 
come indispensable for the sizing and shap- 
ing of steel plate for war equipment. One 
of its most important uses is the shaping 


and edge preparation of steel plates for 
combat vehicles. 


Multiface Cutting 


“Multiface cutting” is an tand- 
ing advance on old methods. It Ives 
the use of a series of cutting : ; in 
a cluster, located so that any req edge 
contour can be cut with a singl« sage 
In preparing a double bevel w nose, 
for instance, the first nozzle pr the 
underbeveled surface; the second, land 
or nose surface; and the third, top 


beveled surface. 

To maintain the nozzles at a fixed dis- 
tance above the plate, which is rarely flat, 
they are supported in a block or fixture. 
This, replaceable for different edge-con- 
tour requirements, is attached to a vertical 
spindle, at the bottom of which is a plate- 
riding wheel. At the top and bottom of 
a sleeve enclosing the spindle are four 
spring-loaded rollers. This permits free 
vertical motion of the spindle without side 
play and the rollers take up any weaf Of 
other effect due to expansion or contrac: 
tion. Preheat gases fed to a mixer, and 
cutting oxygen to a distributing manifold, 
are distributed through tubes to the noz- 
zles. 


Adjustable Nozzle Block 

For applications requiring a large num 
ber of different edge contours the fixing 
block is supplemented by an adjustable 
one. This consists of a body casting 
cluding a vertically disposed socket for the 
square cutting nozzle head and nozzle, 
and two horizontally disposed sockets into 
which are set the adjustable bevel-nozzle 
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Toolroom heat treating in a package 


a preheat furnace, a high speed furnace and a 
icmpering furnace, plus complete quenching equip- 
ment can be supplied in its entirety by Lindberg for 
the precision heat treatment of your finest tools and 
CLics, 

.. The preheat and high speed hardening furnaces 
employ the Lindberg Hydryzing process for harden- 

all tool steels. Hydryzing is economical because 
it saves you the expense of costly cleaning opera- 

s such as sandblasting, polishing, stoning, etc. 

neutral atmosphere protects all tool steels from 
scale, decarb and carburization with the consequent 
assurance of long productive tool life. 

:. The famous Lindberg principle of tempering 
solely with recirculated air, plus the precision and 
uniformity of heating are a few of the reasons why 
the Lindberg Cyclone Tempering Furnace is the 
most widely used tempering unit in the field today. 
The result of the Cyclone’s close heating control and 
uniformity is perfect tempering to specifications with 
the desired toughness for maximum tool life. 


‘LINDBERG 
FURNACES 






SUPER-CYCLONE for hardening, normalizing, annealing, tempering 
~ CYCLONE for accurate, low-cost tempering and nitriding 
HYDRYZING far scale-free and decarb-free hardening 


AUGUST, 1943 


3. With full toolroom setups, Lindberg can suppl) 
pot furnaces and complete equipment to meet any 
quenching requirements. 

Learn how you can have all the advantages ol 
clean, full hardening and accurate, low-cost temper- 
ing. Write TODAY for Bulletins 94 and 62. 
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A typical tool for Hydryzing is this bell 


£1 ery 


shaped cutter, which is made of Moly 
High Speed Steel. It is 2 17/32” long 
through the bore, has a 5” outside di- 
ameter and weighs 84 lbs. ; 

It was preheated in a Hydryzing ) 
Furnace at 1500°F., for 48 minutes, 
then placed in the high speed furnace 
for 12 minutes at 2225°F. It was 
quenched from 2225°F., into an 800°F., lead bath to avoid 
cracking at the sharp recesses of the teeth. From the lead bath it 
was allowed to cool to 150°—180°F. 

In a Cyclone Toolroom Tempering Furnace, the cutter was 
heated for 2 hours at 1025°F., removed and allowed to cool 
to room temperature. Hardness was 65-67 Rockwell “C”. 














LINDBERG ENGINEERING COMPANY 


2451 West Hubbard Street - Chicago, 12 




















AGILE 


SILVER-RED 


RECOMMENDED FOR 


Building up rollers 
Cutting edges that en- 
counter high abrasion 
Drills 

Lathe and planer 
cutting tools 


AGILE 


SILVER-BLUE 


RECOMMENDED FOR 


Blanking Dies 
Broaches 
Forming Dies 
Treading Dies 
Perforating Dies 
Reamers 

Taps 

Molding Dies 
Stamping Dies 
Drawing Dies 
Gauges 
Trimming Dies 


AGILE 


SILVER- YELLOW 


RECOMMENDED POR 


Brick Mold Liners 
Bushings 
Punches 
Blanking Dies 
Trimming Dies 
Swedges 
Drawing Dies 
Forming Dies 
Coining Dies 
Cutting Tools for 
Brass and Bronze 





AGILE W/ACTARC 


Sa Se 


AMERICAN AGILE (o4octafion 







5800 HOUGH AVE - - CLEVELAND,O. 
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holders. These are made up in two pag 
the nozzle holder proper and the extension 
bar. The holder can be adjusted to g 
desired angle and spaced as desired in refep 
ence to the squaring nozzle. Thus 
beveling combination involving three fagg 
can be obtained. The combined heat geq. 
erated by the nozzles permits increased 
cutting speed. Irrespective of this ang 
the reduced required setting-up time, gp 
edge having a double bevel with nose cay 
be produced by this method in one-thipd 
of the time required for the single blow. 
pipe, multipass method. 

With bevel angles greater than 45 
an auxiliary cutting jet provides sufficiens 
preheat to ensure uniform results. In mak 
ing a 57 deg. under-bevel with noge 
preparation, the leading or auxiliary nozzle 
is set at 45 deg. This cut heats the gu. 
face so there is no difficulty in carryj 
the shallower bevel with the succeedj 
cut. The heated fin produced between the 
two jets offers no obstacle to penetration 
by the jet from the vertical or squaring noz. 
zle. 


Propulsion Units 


In multiface cutting two types of pro. 


pulsion units are used: A heavy-duty trae 
tor-type machine and a bridge-carrier type 
named the ‘‘flame-planer.’”’ With the fist 
the track is located in a stationary posi- 
tion and the plate brought to it a lined 
up with the edge to be cut paralle! to the 


track. A number of units can be installed 
and the plate fed to the cutting positions 
by roller or castor conveyors. For a large 
number of plates of the same detai!, track 
setups can be made for the shape required. 

For producing large quantities of various 
sized plates, wholly, or mostly, rectilinear, 


the ‘‘flame-planer’’ provides the most ef- 
ficient unit for propelling the eq..ipment. 
It consists of a bridge-type carriage driven 
on rails spaced to accommodate the widest 
plate. The motor and governor are of 
the same type used in other oxyacetylene 
cutting machines. Guide rollers rating 
on a V-rail insure straightness o! longi 
tudinal travel. As many plate-edge attach- 
ments and standard cutting blowpipes as are 


desired may be mounted on base plates, ad- 
justable for accurate spacing. 


Use of the Flame-Planer 

For cutting cookie sized plates, where 
only one finished piece can be obtained, 
the flame-planer is most efficient if two of 
the cutting attachments are set up to pfe- 
pare two opposite edges and the other two 
units for the two remaining edges. A 
number of cookies are laid on the supports. 
Two cutting devices cut two sides of each 
plate simultaneously. As the carriage 
passes from one plate to the next, the cut 
plate is turned 90 deg. After the caf 
riage runs the length of the table it is 
returned and the newly aligned edges are 
cut simultaneously with the other two cut 
ting attachments. This gives closé toler- 
ances and high rates of production 

In cutting a number of pieces from 4 
large sheet, the most efficient arrangement 
is that of a cross-cutting carriage in com 
bination with the one just described. This 
combination has been used effectively ™ 
shipyards for a square-edge and bevel 
preparation of large plates. 
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A High Alloy Casting is unlike any other cast- 
ing... unlike brass, bronze, grey iron, cast 
iron, steel, It presents its own problems and 
demands its own special handling. Obviously, 
specialized experience counts highly when 
producing chrome-iron and chrome-nickel 
Castings. 


Duraloy Metallurgists and Foundrymen can 
offer just such a specialized experience. On 
static high alloy castings, it dates back to 


1922, and on centrifugal castings, back to 
1931. Both are pioneering dates. They have 
complete founding equipment, including 
several electric furnaces, sand-testing equip- 
ment, annealing furnace, and machine shop. 


Let us quote on your next chrome-iron or 
chrome-nickel casting requirement. We'll 
help on the selection of alloying elements, 
too, if you so desire. 


THE DURALOY COMPANY 


Office and Plant: Scottdale, Pa. 


Eastern Office: 12 East 41st St., New York 17, N. Y. 


DETROIT—The Duraloy Co, of Detroit 


AUGUST, 1943 


SCRANTON, PA.—Coffin & Smith 
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Applied to all types 
of furnaces. 





29 Von Hillern St., Boston, Mass., U. S. A. 
Industrial Furnaces for All Purposes 


TRL UHR. ALLURE Att 

















On a number of the lighter plates Used 
in welded ship construction, a square edge 
is required for Union-melt welding. fp, 
this the “rip and trim” method uses ty, 
nozzles, the first to rip the steel as j, 
rough-machining and the second to s 
the rough surface. Speeds as high as 7 
in. per minute on 14 in. plate and 40 jp 
on ¥% in. plate have been obtained. 


Bevel Cutting Attachment 


A shape-cutting machine employing , 
templet formed to the plate shape is seq 
for plates involving simple beveling o, , 
number of changes of direction in Cutting 
Where different bevel angles are used jp , 
single piece a continuous templet canng 
be employed. To overcome this, a bevel. 
cutting attachment has been developed, } 
provides for rotation of the blowpipe nop. 
zle about a fixed point so that the cutting 
stream impinges at this point irrespec. 
tive of the bevel angle. The device als 
rotates about a center point so that the 
point of impingement is not affected by 
the direction of cutting. There is a segment 
for readily and accurately setting the bevel 
edge, a spring-loaded vertical slide which 
maintains the desired setting as the unit 
is raised or lowered to compensate fo; 
undulations in the plate, and an angle 
selector for easily rotating and setting the 
devise 


I E. Rockefeller, H ding J 


i. 
Vol. 22, Feb. 1943, 93-99 


Post-Treatment of Wel:'s 


Condensed from 
“Sheet Metal Industries’ 


The strength of a copper joint can be 
increased by cold hammering. After ham- 
mering the welds should be annealed if 
possible to relieve strains. 


It is also beneficial to ham: welds 
in aluminum to relieve contraction stresses 
set up during cooling and to reduce surface 
porosity. However, the strength is not 
increased by the hammering. Velding 


heat-treated aluminum alloys should be 
done in one pass, as a second weld layer 
is undesirable, especially on vessels fe 
quited to be leakproof. For best results 
on heat-treatable alloys, the whole object 
should be heat treated after welding. If 
no subsequent heat treatment is given al- 
loys such as duralumin, the joints are com- 
paratively weak and have very little duc- 
tility. 

The fusion welding of magnesium alloys 
does not differ radically from that used in 
welding aluminum. Where possible the 
fusion weld should be annealed and post- 
treatment is of extreme importance. Also, 
hammering should be given at a tempera 
ture of 570 deg. F. to break up the transi- 
tion in structure between the cast metal 
and the parent metal and to render the 
joint more nearly homogeneous. 

Finished welds should be thoroughly 
cleaned and then immersed in potassium 
bichromate (15% K)_ solution, rinsed, 
dried and immersed for 2 to 3 min. m 
15 per cent nitric acid to which has been 
added a small amount of potassium bi 
chromate. This treatment dissolves the 
last traces of surface flux and gives pro 
tection to the surface. In tests on rolled 
Elektron taken across the lime of welds, 
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from copper to steel easily handled 





Note the full penetration of EASY-FLO 
to the inside of each joint—a result 
of its exceptional fluidity and ability 


to flow throughout a joint in fast time. 


February 1943 


AUGUST, 1943 


by these SILVER BRAZING ALLOYS 


Heat exchangers formerly were brazed in large quantities with the low-tem- 
perature silver alloys, SIL-FOS and EASY-FLO. Bronze headers and copper 
tubes particularly, were joined in fast time. In many plants this was a well 





organized, reliable, economical operation. 


Then, to conserve copper, designs were changed; some to all steel construc- 
tion, others to iron and steel. But no change was necessary in the 
brazing procedure. SIL-FOS joins only non-ferrous metals, so EASY-FLO 
simply took over the entire job—and is producing the same strong, leak-tight, 
permanently sound joints, with the same speed, reliability and economy, as 
before. 


That’s one of the big advantages of using this metal joining method — it is 
versatile — practically any metal which can be heated to the flowing tempera- 
ture of SIL-FOS (1300°F) and EASY-FLO (1175°F) can be reliably joined. 


GET FULL DETAILS IN BULLETIN No. 12-A 


This revised bulletin gives you the facts back of SIL-FOS and EASY-FLO 
speed, reliability and economy. Also tells you how to put them to work in 
your plant, and gives valuable practical pointers on joint designs, fast heating 
methods and production boosting procedures. 


WRITE FOR YOUR COPY—TODAY 


HANDY & HARMAN 
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5200-ton Tube and Rod Extrusion Press 


War-Time Production 


Greater reliance on industrial machines has come 
with decreased manpower and growing demands for 
more and faster production of all types of war ma- 
terial. To meet these requirements in the non-ferrous 
industry, skilled engineering of Schloemann extrusion 
presses has produced rugged, efficient equipment de- 
signed to “put on the pressure” for all-out production. 

Produced daily on Schloemann Extrusion Presses of 
the type shown above, miles of high tensile sections 
of aluminum and magnesium alloys are now giving 
our Air Fleet the staying power demonstrated on all 
fronts. Likewise, for our Battle Fleet and Merchant 
Marine, condenser tubing of copper alloys is being 


produced in great quantities. 


* Hydraulic Presses * Accumulator Controls 
* Air-Hydraulic * Engineering of Complete 
Accumulators Hydraulic Systems 


* Extrusion Presses 


HYDRAULIC PRESSES ROLLING MILL MACHINERY 
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unhammered welds gave 50 to 60 per con 
of the strength of the unwelded sheet, 
whereas hammered welds gave 75 
90 per cent. 

After mechanical treatment by hamme. 
ing, fusion welds in brass should be ap. 
nealed. 

Fusion welding tends to lessen the apy;. 
corrosive properties of stainless Steels 
(both to the air hardening and non harden. 
ing types), but this can largely be ney. 
tralized by suitable subsequent heat treg. 
ment (Abstractors note: In the case of 
18-8 stabilized with titanium or colym. 
bium, this subsequent heat treatment can be 
eliminated). 

—A. J. T. Eyles, Sheet Metal Ind, 
Vol. 17, Apr. 1943, pp. 691.699 


to 


Automatic Electric Welding 
Condensed from “The Welding Journal” 


The Unionmelt automatic electric 
welding process is being applied to a variety 
of structures and to steels of many analyses, 
It is similar to hand arc welding only 
in that an electrode in the form of a fod 
is fed by controlled means into the weld. 
ing zone and metal is discharged from the 
tip into the seam. Because of the high 
currents used, it requires a different me. 
chanical setup. With a ¥4-in. welding rod, 


the current ranges from 700 to 1 amp 
[he resulting large body of mol meta! 
is highly fluid and backing must used 


to keep it from falling through the bottom 
of the weld. 


Weld Backing 


Three general types of backing are: (1) 
Copper strips, removed after the weld has 
been completed. (2) The use of layer 
of Unionmelt granules held up under pres- 
sure to the underside of the w (3) 
The use of a steel strip tack welded by 
hand to the bottom surfaces of two 
pieces to be joined. 

The most common use of copper strips 
is in pipe welding. The extensive, repetr 
tive operations justify the expense of 4 
suitable jig to clamp the pipe place 


and hold the strip to the underside of the 
weld. The rougher appearance of the 
back resulting is accepted by pipe inspec 
tors. It is also feasible to use these strips 
on circumferential seams in conjunction 
with an expanding ring arrangement. 

Carefully controlled conditions in using 
a layer of Unionmelt granules as backing, 
give a small bead on the inside, smooth 
and suitable in contour. There is no sat- 
isfactory method of holding the layer on 
the inside of a circumferential pipe seam, 
although it has been done in welding large 
cylindrical pressure vessels. 

In ship construction the method of mak- 
ing butt welds in ship plate is to butt 
the square-cut edges together and make a 
first pass on one side so that it penetrates 
halfway through, and a second pass on the 
other side. The unwelded portion thus 
makes a backing for the first pass, and 
the weld made by the first pass backs the 
second. It is practical on plate up 
Ye in. in thickness. 

In the manufacture of pressure vessels, 
backing is eliminated by the use of the 
double-vee method of edge preparation. 
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The Emphasis is on Saving 


Mallory Tips Help Save 


Man Hours and Machinery in 


Spot Welding the P-40 








Spot welding saved all these 
rivets which would normally 
be required to assemble the 














Curtiss P-40 belly cowl. 


Thanks to phenomenal advances in machines and 

echniques, aircraft manufacturers have replaced 
slow, costly riveting with speedy, economical spot 
welding. This is true not only of non-structural 
parts such as door and window frames, seats, 
engine and nacelle cowling—but also of primary 
stressed assemblies including floor supports, wing 
ribs and stabilizer leading edges. 


Assembling the Curtiss Warhawk belly cowl, as 
shown in the photograph, is done on a mag- 
netic impulse type of spot welder equipped with 
Mallory long-life electrodes. On many similar jobs, 
template is laid down and markings made of 
pilot spots where the operator should weld. Use 


LORY & CO. inc. 


PHOTOGRAPHS COURTESY CURTISS-WRIGHT CORPORATION 


of spot welding saves man hours and machinery 
by the iusinatiogs of drilling and dimpling for 
flush riv eting, two separate ope rations. 


TECHNICAL SUGGESTIONS on specifying 
resistance welding electrodes... for fabricating 
either ferrous or non-ferrous metals... are yours 
for the asking from Mallory. Write us today cme 
and if you'd like a free copy of the Mallory Resist- 
ance W elding Data Book for your guidance e, just 
mention it in your letter. 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS, INDIANA 
Cable Address — PELMALLO 
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Resistance Welding Electrodes 
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SPEEDIER PRODUCTION - LESS DOWN TIME - BETTER WELDING - LOWER COST 
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Cut Welding 
Time 


Reduce 
Welding Cost 





Welding 
Quality 


Write tor Bulletin 
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All sides, top and bottom, are welded down- 
hand with one set-up. No waiting for the 
crane, no “handling” crew needed, for the 
welder himself rotates 
weldment (to 135° beyond horizontal) with 
a push button control. 
hand welding method permits use of larger 
rods, hence requires fewer passes and gives 
stronger, smoother, more uniformly flaw- 
less seams and joints. 


C-F Positioners, pedestal mounted and ad- 
justable for height, come in 6 capacities— 
from 1200 Ibs, to 30,000 Ibs. Manual, mo- 


torized or motorized variable speed opera- 
Improve on 


(360°) and tilts 


This “all-down”, 









CULLEN-FRIESTEDT CO., 


1314 S. KILBOURN AVE. 


CHICAGO, ILLINOIS 
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yl Baker Gas Furnaces 
TEMPERATURES UP TO 2400° F. 
WITHOUT A BLOWER 


AKER Blowerless Gas Furnaces 
are very low in gas consump- 


tion, noiseless in operation, 
reach the required temperature rap- 
idly and are equipped with thermo- 
couple and accurate pyrometer. The 
research departments of some of the 





‘ largest corporations have contributed 


to making their high efficiency possible. 


There are 9 standard stock ‘models 
ranging in size from No. 1 (Bench 
type), which is 6” x 8” x 540”, to 
No. 24, which is 12” x 20” x 8” as 
illustrated... All provide uniform, con- 
trolled heat up to 1900° F. 


Model No. 5, 6” x 12” x 5”, is built 


especially for treating high speed steel. 
Gives uniform, controlled temperatures 
up to 2400° F. 

We stock one Hydrogen Atmosphere 
furnace, No. 12, with a closed muffle 


8%” x 15” x 21%” high. o | 


Special size furnaces built to your 
order. Write for descriptive folder 
and. prices. 


BAKER & CO., INC. 


113 Astor St.. Newark, N. J. 
= a oer re: : = : | — cme eee 
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These joints are more economical with 
respect to weld metal and power thay 
single-pass welds. In single pass work the 
mill scale must be removed from the aq. 
joining surfaces on the bottom of the wejg 
wherever the fluid metal penetrates. Other. 
wise the evolution of gases will cays 
porosity. 


Welding Rod 


There are three types of rod for weld; 
plain carbon steels. Each has less than 0,29 
per cent carbon. The first produces aboys 
0.60 per cent and the second about 0.99 
per cent manganese. They are appropriate 
for welding-plate ranges of 50,000 to 6. 
000 psi. The third type, like the second 
except that it produces about 0.3 per cent 
Mo, is used for ranges of 70,000 to go.. 
000 psi. 

Two special types of austenitic rod have 
been developed for Unionmelt welding of 
armor plate. There are also special rods 
for welding corrosion-resisting alloys and 
rods for welding non-ferrous metals and 
alloys can be made available. 


Grades of Unionmelt 


There are three types of granular 
Unionmelt material and a type of highly 
refractory composition suitable for use as 


a backing-up material. The first type js 
suitable for a great range of plain carbon 
steel welding. The third is 1 where 
higher strengths are desired or with plate 
of poor quality. It preserves higher 
proportion of manganese and kceps the 
silicon low. Therefore it is more suitable 
for multi-pass welding. The second type, 
like the third but having lower fluidity, is 
more suitable for circumferential seam 
welding. 

Unionmelt material is prepared in four 
different mesh sizes. In general, gran- 
ules produce a wider bead, less penetra- 
tion and a smoother surface than coarse. 
With dirty steel, coarse granules give 
sounder welds. In choosing th« sh for 
different operations, the user should con- 
sult tables prepared for that purpose 
Welding Heads 

There are three automatic heads, known 


as types M, U and S, for feeding the rod 
into the seam. Type M head will feed rod 
from 4 to 4 in. in diam., straightening 
and feeding ¥-in. rod at the speed of 40 
to 50 in. per min. Of heavy construction 
it is indispensable for heavy seam and chain 
welding. 

The most useful is Type U which will 
feed rods from 1/16 in. to 5/16 in. im 
diam. It can be used im restricted spaces 
and in portable units for welding plates up 
to 1 in. in thickness. With double-vee 
preparation it will weld material up to 
21% in. in thickness. 

Type S, a smaller piece, can also be 
mounted on a portable carriage. It takes 
straight lengths of rod only. It is not 
suitable for high-speed repetitive work. 

All of this equipment can be used for 
making plug welds at high speed. Under 
certain conditions a portable hand plug: 
welder is convenient. A hand-operated 
feeding mechanism for using long lengths 
of straight rod has been developed. It 1s 
believed it will be suitable for short 
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Tue Standard Gas Equipment Corp., 
Baltimore, was having trouble nickel- 
plating brass tubing on an important 
war contract——until they started clean- 
ing before plating with a Ferrisul-sul- 
furic acid solution. 


Now, they are able to get a tight coat 
on first plate without peeling or blister- 
ing. And they can even replate— nickel 
on nickel—as many as three or four times! 


Before the first plate, tubing was given 
electrolytic cleaning to remove grease 
spots and finger marks, then rinsed and 
dipped in the Ferrisul-sulfuric acid bath 
(10% each by weight at 160-170° F.). 
A second rinse followed before plating. 


In replating it was even possible to 
eliminate electrolytic cleaning if work 
went directly into the Ferrisul -sulfuric 





You can even replate 
3 and 4 times 


by cleaning first 


wits FERRISUL! 


acid from the plating tank and back 
again except for rinses between the two 
chemical tanks. 


<x x <x 


Ferrisul (anhydrous ferric sulphate) 
isa mild, acid oxidizing agent with ex- 
ceptional value for cleaning many types 
of copper, copper alloys and stainless 
steel. A dry, granular powder, it is easy to 
handle and store. Since its action results 
from anionic change rather than from hy- 
drogen formation, there is no danger of 
acid fumes or hydrogen embrittlement. 


While supplies of Ferrisul are limited, 
every effort will be made to supply war 
needs. For full details and experienced 
technical help, write: MONSANTO 
CHEMICAL COMPANY, Merrimac Divi- 
sion, Everett Station, Boston 49, Mass. 











FERRISUL for metal pickling... etching 


CHEMICALS 


SERVING INDUSTRY... WHICH SERVES MANKIND 
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BURLING 


TEMPERATURE 
LIMIT SWITCHES 








MODEL vO-II 


Latest type double switch for tem- 
peratures up to 1200° F, Adjustable 
range 300-600 degrees, Easy-to-set 
dial pointer outside Makes 
pe yssible : 
@® Control of 
or both. 
@ Control of temperature and giv- 


case. 


heating or cooling 


ing either a high or low limit 
device. 

ee Kither two or thre step con- 
trol. 


Floating control with reversing 
control motors. 

Two or three speed control of 
auxiliary motors. 
Size 34%” dia. x 


e 
1%" high 


MODEL V-!I 








For lower tempera- 
from 
Available 
for minimum of 
—I100° to maximum 


of 600°F. 


justable 


ture range 


0-300°F., 


Usual ad- 
50- 


150°, operating dif- 


range 





14 or 


ferential may be as small as 
as large as *5°, Adjustable by screw 
and dial inside case. (Sizes 234" di- 


114” high) 


ameter * 


MODEL D 


Adjustable range 
200-500°F, Tem- 


perature range 0- 
1400°F. For use 
where tempera- 
ture must be 
changed to suit 
operating conditions. Turn outside 
knob to change temperature setting. 
(Sizes 54¢x2%44x2%"). 





Instruments also Built to Specifications 


Send for Informative Bulletin 


BURLING INSTRUMENT CO, 


Springfield Ave, at Livingston St. 
Newark, N, J. 
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lengths of butt and fillet welds where 
currents up to 1200 and 1400 amp. may 


be used. 


Handling Equipment 


In most shipbuilding yards the welding 
head is mounted on a tractor unit. This 
propels itself on any flat surface and can 
be used for welding butt seams and fillet 
seams with up to about %-in. leg. It 
may be operated on a truck or by a hand 
guiding device. For the repetitive weld- 
ing of long straight seams as in railroad- 
car center sills, a gantry running on two 
trucks from which the welding head is 
suspended may be used. A newer installa- 
tion has a head moving on its own carriage 
on a track supported in cantilever fashion 
from a steel building. 

For pressure-vessel welding, the usual 
installation is a column based on a motor- 
driven carriage having a boom supported 
from it, cantilever fashion. The Type U- 
head is attached to the boom. With this 
both inside and outside seams may be 
welded. For wheel and drum welding and 
for special jobs, a fixed head may be at- 
tached to some simple mechanical move 


ment. With it a manipulator or weld 
positioner is used 

J. M. Keir, Welding Journal, Vol. 22, 

Mar. 1943, pp. 173-179. 


Cold Drawing Welded Steel Tubing 


Condensed 
"Univ. Illinois 


Cold-drawing of steel tubing is em- 
ployed either to supply special sizes by 
drawing down from a larger standard 
size or to impart special mechanical prop- 
erties to the tubing. In the process, the 
tubing is deformed beyond the yield point, 
strength and hardness are hereby increased 
and ductility 

An made 
tor the purpose of evaluating the changes 
the common mechani- 
cal properties of electrically welded S.A.E. 
1010 steel tubing as a result of cold draw- 


1TrOm 
Bulletin’ 


de creas¢ d 


exhaustive investigation was 


occurring in more 


ing the tubing in order to aid the manu- 
facturer in tubing of known 
properties and to furnish information, for 
use in structural design, on the strength 
and ductility of low carbon welded and 
cold-drawn tubing. 

The summarized fol- 
lows: The suitable measure of the amount 


producing 


results can be as 
of cold working is the reduction of area, 
and is expressed as the percentage reduc- 
tion of cross-sectional area of the metal in 
the tubing caused by the cold-drawing. 
The wall thickness remains approximately 
constant during cold drawing so that the 
reduction of area is roughly controlled by 
the change in outside diameter of the tub- 
ing. 

Cold drawing of the S.A.E. 1010 steel 
tubing increases the tensile ultimate and 
yield strengths, the compressive maximunf 


the Rockwell B 


hardness, but decreases the ductility of the 


and yield strengths, and 


tubing; the compressive maximum strength 
the load per unit 
specimen resist before 


is defined as 
that a could 
failure by local wrinkling. 
The relations between these properties 
and the amount of cold drawing can be 
expressed, for cold-drawing of 10 per cent 


maximum 
area 








Measure specific 
gravity of outlet 
gases and continue 
purge until specific 
gravity of the pure 
atmosphere gas is 
reached. Then you 
can be sure there is 
no air in the gas. Fur- 
nace is completely 


and safely purged. Saves you valuable 
production time—reduces danger of ex- 
plosion. 

Better control in heat treating metals 
Ranarex indicates the specific gravity of 


raw gas and atmosphere gas—helps you 
maintain uniform composition in con- 
trolling quality of treated metals. Any- 
one can read’ Ranarex. It requires no 
skilled worker to operate. It’s sturdy, 
too—contains no chemical or fragile 
parts to get out of order. Ranarex comes 
in either portable or stationary models. 


Free booklet! Write The Permutit Com- 
pany, Dept. A17, 330 West 42nd Street, 
New York 18, N. Y. In Canada, Permutit 
Company of Canada, Ltd., Montreal. 


PERMUTIT’S 


RANAREX 
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Infernos blaze across the nation as tools of war receive 
their baptism of fire and acid. In hundreds of these man- 
made hells, where tempetatures soar to fantastic heights 
and chemicals do their swift, corrosive work, y find 
FAHRITE castings on the job. This alloy is the res 
twenty-one years experience and 

constant research and develop- 


ae 
FREE ENTER PRISE IS 











Correct Analyses 


Assured in Atlas 






CORROSIVE, on el 
ABRASIVE & HEA : 
RESISTANT CASTING 


At Atlas your product will receive 
ps ot skill of foundrymen who for over 
twenty years have specialized in the cast- 
ing of alloy steels. Every known modern 
facility is available for making the high- 
est grade of stainless steel castings. The 
correct analyses for your casting is as- 
sured by Atlas metallurgists who have 
developed a most accurate method of 
determining the necessary analyses. The 
method of casting is dictated by the 
design of your product. Our engineers 
can assist you fo a greater degree if they 
are called when your product is in- layout 
form. Your inquiries are invited. 


Write for illustrated bulletin. 


STAINLESS STEEL CASTINGS 
Division Atlas Foundry Co. 





52Q LYONS AVENUE 


IRVINGTON, N.'J 
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and more, by the formula S = k Sa (1 + 
R) where S is the strength (tensile or 
compressive, ultimate or yield) k is a con- 
stant depending on material and type of 
test, Sa the same strengths as for S of the 
normalized tubing free from cold drawing, 


and R the reduction of area expressed as a | 


decimal. The constant k has the value 
1.27 for ultimate tensile strength, 1.33 for 
maximum compressive strength, 1.67 for 
tensile yield strength (0.20% offset), and 
1.45 for compressive yield strength (0.20 
per cent offset). 

For amounts of cold drawing less than 
10 per cent k should be taken from curves 
as the linear relation exists only about 
10 per cent, but up to 10 per cent rela- 
tively large increases of strength and hard- 
ness are produced, e.g. 80 per cent increase 
in tensile yield strength by 10 per cent, and 
150 per cent by 50 per cent of cold draw- 
ing. 

A fairly definite relation was found for 
the cold-drawn S.A.E. 1010 tubing between 
ultimate tensile strength T and Rockwell 
B hardness number Rg, namely T 


4540 

The tensile yield strength of 
146-Rp 
the normalized tubing free from cold 
working was about 0.70 of the ultimate 


tensile strength while for cold-drawn tub- 


ing above 10 per cent reduction it was 
fairly nstant ipout O.95 
The ductility of the S.A.E. 1010 steel 


tubing, as measured by the 
elongation in an 8-in. gage length in the 
tension test, decreases rapidly with the 
amount of cold drawing up to about 10 
per cent reduction in area, and decreases 
much less rapidly for further amounts of 
cold drawing. The decrease in ductility 
is about 70 per cent for 10 per cent cold 
lrawing and about 90 pe: 
ld drawing. 

W. E. Black, v. Ilhn 

0, No. 27, Feb 1943 
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percentage 


cent for SO pet 
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Fabrication of Pressure Vessels 


Condensed from 
“Engineering Inspection” 


A mild steel with about 0.15 per cent 
C and 0.5 per cent Mn is very suitable 
for pressure vessels. Opinions differ as to 
the maximum silicon content but it is be 
lieved that it should be as low as possible 
to avoid premature killing of the weld 

Recently 
have also 
type, the 


deposit with ensuing brittleness. 
low alloy and _ stainless 
been used. No matter what the 
steel must be clean. 

The electrode should be of a type which 
provides a reducing gas shield for the arc 
and a neutral slag over the weld deposit 
Unionmelt automatic welding is being used 
considerably. 

The first step in fabrication is the ma- 
chining of the edges of the plate so that 
parallel sided U is 
Unionmelt ) 
the plate is bent into a cylindrical shape. 
Test plates should be tack welded onto the 
end of the shell prior to welding so they 
will form a part of the longitudinal weld. 
Wherever possible, the work should be 
positioned so the operator is working in 
a down hand position. 

After the longitudinal welds are made, 


steels 


in almost formed on 


assembly (except for Then 


Stratospher: 


KOLD-HOLD 





Ge 





a Per testing — 


Aircraft instruments, radig 
receivers, transmitters, batteries, 
wire, metals and various devices” 
are thoroughly tested under pre 
determined levels of temperature 
and pressure with KOLD-! OLD 


Stratospheres. There is no need 





to wait for “natural” stratosph 


EY 
conditions . . . produce them at 
will in your own plant. Available 

in six variations of model shown, 


and in larger sized units. Seod for 


complete details and new ( «talog 


No. 431. 


Bali-bearing sus- 
pension and 
guide-arm make 
doors easy to op- 
erate and keep 
in perfect align- 
ment, 





Te. 
oe 
=. 


‘Cold-Liner In 
terior of KOLD-) 
HOLD  Strato- 
sphere, showing 
rugged, heavy- 
duty construc- 
tion, : 





New Vork — 254 W. 3ist St.— PE 6-1161 
Chicago — 201 N. Wells — RAN 3986 
Los Angeles — 1015 W. 2nd St. — MI 4088 


Philadelphia — 2414 Clover Lane — es 
- Upper Darby — SHErwood 0622 





MANUFACTURING CU 


LANSING, MICH 


136 N. Grand Ave., 
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the circumferential seams are welded with 
the vessel rotating at the desired speed. 
When the welding is completed from the 
outside, the first run of metal is chipped 
out from the inside and two sealing runs 
deposited here. The welds are then 
dressed by chipping and grinding to leave 
a flush surface. Although this operation 
may remove the possibility of stress locali- 
zation, it is done primarily to give more 
easily interpreted exographs. 


Butt Welds 

Simple butt welds are most generally 
used in pressure vessels, and fortunately, 
are the easiest to test by X-rays. Lead 
numbers should be attached to the vessel 


known as penetrameter gages to prove that 
the technique is sufficient to show a defect 
equal to 2 per cent of the plate thickness. 
These gages increase in steps of 0.010 in.; 
so, in the case of a 1-in. plate, the 0.020 
in. step should be clearly visible. The X- 
ray shows up mainly bad penetration, 
porosity, cracks, and slag inclusions. 

Severe distortion is often erroneously 
considered indicative of severe stresses, al- 
though serious locked up stresses are more 
likely to occur in the absence of distortion. 
All boiler codes require a heat treatment 
of the vessel after welding to relieve 
stresses and to avail of the highest joint 
efficiency. 

Two methods are worthy of considera- 


for identification as well as small gages tion: Normalizing and sub-critical stress 









32 MILLION 
POUNDS OF 
SHELL 

FORGINGS 


Handled to 
Date by this 
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MICHIANA ROLLER HEARTH 


@in a large eastern drop forging plant more than 32 
million pounds of shell forgings had passed over the MICHIANA 
Roller Hearth at normalizing temperature at the time records 
were checked early this year. Still going strong and good for more 
millions—the hearth and furnace design employed has provided 
unusually low cost heat treatment both with city gas and fuel oil. 

Records being made now in hundreds of busy war produc- 
tion plants are emphasizing further the good heat-hour per- 
formance of MICHIANA heat-resistant castings, and 
the value of MICHIANA technical skill and controlled 


foundry practice... 


MICHIANA PRODUCTS CORPORATION 


MICHIGAN CITY, INDIANA 





MICHIANA 


Heat -Resistant elate 


eMuffles «© Retorts ¢ Sprockets ¢ Chains 

° Boxes * Pots ‘Gels rosion- RUSSESICIAIM 6+ Heat-Resistant and 

e Rails e Grids Corrosion-Resistant 
‘ f~ A KI i. 

® Rolls « Tubes aN L LO Y an oti IN G ms Castings of all Kinds 
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relieving. The first is less desirable fe. 
cause of the possibility of structural gg, 
lapse at the high temperatures involyeq 
The latter is more usual and is gen 
carried out by holding 1 hr. per in, o 
thickness at 620 deg. C. (1150 deg F) 
and cooling in still air. 





Certain Test Requirements 

The test plates which were welded at 
the same time as the longitudinal seam¢ 
and heat treated with the vessel are oy 
into test specimens and must meet the fo}. 
lowing requirements: 


1, Tensile properties—all weld metal specimen 

tensile strength not less than the mini. 
mum of the plate 

elongation—20% in 2 in. 
reduction of area—35% 

2. Tensile strength across joint—not less than 

minimum of plate 

. Bend across weld—180 deg. 

. Izod impact 
notch in junction—30 ft. Ib. min, 
notch in weld—30 ft. lb. min. 

5. Satisfactory micro and macrographs 


tw 


After all the operations required by the 
code have been performed, the yessel 
should be hydrostatically tested. The test 
pressure will be called for on the contract 
and is usually 1.5 * the working pressure 


+ 50 lb. The vessel should be blanked 
up so as to permit examination of all parts 
during the test. Care should be taken to 
prevent sagging due to the ight of 
the water. Air pockets should guarded 
against. 

After the hydraulic test, the vessel should 
be drained, any silt or scale cleaned out 
and a final inspection of the interior made 
as well as a check of the alignment, 


circularity, and general dimensions. 


S. H. Griffiths, Eng. /nspection, 
Vol. 8, Spring 1943, pp. 4-24. 
Blushing of Lacquers 

Condensed from “Metal Finishing’ 
“Blushing’’ or “blooming” lacquer 
is the undesirable occurrence . cloudi- 
ness or opacity in a clear filn a gray- 
ing or iridescent loss of lus on the 
surface of an enamel. Blushing will ap 
pear within a few minutes after the ap 
plication of a lacquer and, if not severe, 
may disappear entirely when the film is dry. 


If sufficiently severe to persist in the dry 
film, it will not only detract from the 


appearance of the finish but may impair 
its physical properties. 
Blushing indicates that one or more 


of the film forming ingredients in the 
lacquer has been precipitated out of se 
lution while the film is still wet. 

Inadequate distribution of hydrocarbon 
solvent in a lacquer may result in partial 
precipitation of the resinous components. 
This results in partial opacity of the film 
or in the presence of many microscopic 
gray specks. This condition is known @ 
“gum blush.” “Cotton blush” is 4 vety 
similar condition and is caused by poor 
solvent balance. These two types of blush- 
ing are seldom encountered with modern 
materials. However, with increasing use 
of substitute materials as a result of war 
time shortages, this difficulty may be ef 
countered. 


Solvent Blush—Most Common Type 
The most common type of blush & 
known as “solvent blush,” in which the 
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FREE T0 WAR INDUSTRIES 


To Help Increase Wartime Production, 











Cities Service Offers All Essential Industries 
A Free Industrial Heat Prover Test! 


This test helps to solve combustion problems, 
reveals how fuel can be conserved, and the 
quantity and quality of the product increased. 


Today, a vast majority of our industrial plants still 
are without any means of maintaining accurate com- 
bustion control. 


It is to these plants that Cities Service Oil Companies 


now offer, without charge or obligation, a complete 
combustion control test with the unique, new Cities 
Service Industrial Heat Prover. This service is avail- 
able on request in most of the important industrial 


cities East of the Rocky Mountains. 


The Cities Service Industrial Heat Prover has been 
thoroughly tested on practically every type of com- 
bustion equipment in this country and with every kind 
of fue! 


It has been adopted by users of steam power plants, 
open hearth furnaces, cement kilns, heat-treating 








THE CITIES SERVICE INDUSTRIAL HEAT PROVER—a 


new, accurate combustion analysis instrument—devel- 
oped by the Cities Service Research Division to enable 
those engaged in the oxygen control of furnace atmos- 
Pheres to achieve greater combustion efficiency at less cost. 


AUGUST, 
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apparatus, crucible furnaces and internal combustion 
engines. 


Accurate combustion analysis made as a result of 
the Cities Service Industrial Heat Prover tests have 
resulted in considerable savings in fuel costs, have 
reduced repairs and replacements on furnace linings, 
crucibles and refractories due to flame corrosion ... 
and have led to increased production of better and 
more uniform products. 


Wire or phone your nearest Cities Service office or 
mail the coupon today—for a Cities Service Industrial 
Heat Prover test in your plant. 


A member of the Cities Service engineering staff will 
then visit your plant at your convenience and make 
a Heat Prover analysis of your combustion processes. 
This engineer has been carefully trained for the 
purpose, and has at his command extensive informa 
tion gathered by the Cities Service Research Division 
from power, metallurgical and chemical fields. 


| CITIES SERVICE OIL COMPANY | 
{| Room 1672 i 
| Sixty Wall Tower, New York 5, N. Y. | 
I I 
| Please arrange a Cities Service Industrial Heat | 
| Prover test for my plant. I understand there is | 
7 no charge or obligation for this service. | 
| (Sa ee ee Ss eas senate 
& <> qe me ff 
Company ihn ie a acacia 7 
| Address Perec, if 
Ue ccecietiies cits cour enna’ ceew cine. egeb eum aus een een iainp ie alan me oun cam die Game ee Gem al 


Orl i$ AMMUNITION—USE IT WISELY! 


Amy CITIES SERVICE OIL COMPANY 


NEW YORK CHICAGO 
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low temperature mear the surtace of the 
drying film causes condensation of water 
from a humid atmosphere. The water, 
not being miscible with the lacquer con- 
stituents, induces precipitation of the solid 
ingredients in the wet film. The extent of 
cooling of a lacquer film due to rapid 
solvent evaporation can be readily demon- 
strated if a thin metal panel is coated 
with lacquer or solvent and held in the 
hand while drying. 

This type of blushing may be prevented 
either by altering the condition of the at- 
mosphere or by lengthening the drying 
time of the lacquer, or both. Simply rais- 
ing the room temperature will reduce the 
relative humidity and thus reduce the ten- 





dency for a lacquer to blush. However, 
this procedure may have the disadvantage 
of causing poor flow and excessive over- 
spray by increasing the drying rate. 

Another procedure is to reduce the ab- 
solute humidity of the air in the room by 
circulating it through condensers. This 
approaches actual air conditioning, which 
is the ideal solution although it is quite 
expensive. 


Use of Retarders 

A third method of controlling blushing 
consists in adding a “‘retarder’’ which 
lengthens the drying time of the lacquer. 
A retarder is a slow-evaporating solvent. 
The reduced evaporation rate of the lac. 











THE OPERATION 
Annealing Furnace 
and automatic. 


mechanical 


FURNACES THAT 





SAVE 





of this Rockwell Rotary 
(Retort Type) is entirely 
Once the work is 


placed in the skip which awaits it on the floor, 
no further attendance or labor is required for the 
charging, washing, annealing, pickling, drying and 
other operations, nor for adjustment of tempera- 


ture or feed. 


War-time conditions make this Rockwell labor- 
saving feature of prime importance. And additional 
Rockwell furnace advantages which assure uni- 
formity of product, convenience of handling, ac- 


dustries. 





curacy of control, simplicity of operation, and 
comfortable working conditions have made these 
machines widely used throughout the war in- 


Write for Catalog 3972 


W. S. ROCKWELL COMPANY, 50 CHURCH ST., NEW YORK, 7,N. Y. 


ROCKWELL 


ROTARY ANNEALING FURNACES 


RETORT TYPE 





374 














quer-retarder mixture prevents the film 
from reaching the dew point. The dew 
point is the temperature at which MOisture 
precipitates from the air. 

Retarder solvents must be used with 
care since they increase the tendency for , 
lacquer to “run” and are expensive 
More than 5 to 10 per cent by volume 
of retarder should not be required, 

With a given lacquer, whether or not 
will blush depends largely on the temper. 
ature of the air and the relative humidity, 
Relative humidity can be readily de 
termined with a sling psychrometer, Jf g 
record of temperature, relative humidity, 
and blushing behavior is kept, Sufficient 
data will soon be accumulated to predi¢ 
whether a given combination of relative hy. 
midity and temperature will lead to blush. 
ing of a given lacquer. A convenient 
chart for representing these relations jg 
given. Trial and error experience will soon 
show how much retarder should be used 
at given conditions. 


Preventing Blushing 


Certain obvious precautions should be 
taken to prevent blushing. For example 
drafts from open windows or shafts or a 


too-efficient exhaust system may invite 
blushing. An excess of moisture in the 
compressed air for spraying can contribute 
to blushing. 
On lacquered work to be re-coated with 
a similar material a moderate amount of 
blush on the first coat is of no conse. 
quence if precautions are taken to avoid 
its recurrence on subsequent coats. A 
moderate blush can be dispelled by spray- 
ing the surface with a thinner of suf- 
ficient richness to redissolve the precipitate 
in the film and to prevent it from reform- 
ing. 
—P, B. Torrance, Met nishing 
Vol. 41, May 1943, 314-316 
Nickel Plating Fine Wire 
Condensed from “The Iron Age” 


During the past decade European com 
panies have been making incandescent lamp 
filament supports from fully annealed iron 
wire plated with nickel, in place of pure 
nickel supports. The coating must pos 
sess excellent adhesion and resistance to 
the volatilization of the iron core of the 
support. 

Hanover Wire Cloth Co. produces this 
nickel plated wire with a saving of 9 
to 98 per cent of nickel. After some & 
perimental work a line was designed in 
which the wire is kept free from me 
chanical cold working or tension. — 

Wire is received in 8 in. diam. coils, 
which has been bright annealed. The 
cleaning portion consists of a soak cleanet, 
an electrolytic cleaner, and an electrolytic 
pickle with rinses after each operation. 

Nickel plating is carried out im 
separate cells, each one plating 1/5th the 
total thickness of nickel on the wire. Each 
cell is controlled by a tank rheostat. After 
plating, the wire is rinsed in cold water 
and then in boiling hot water. It 1s then 
ut on spools. 

: The line has an average daily output of 
over 1,000,000 ft. of wire. 


—James H. Conolly, Iron Age, 
Vol. 151, Apr. 1, 1943, PP. 50-51. 
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HELPING TO SOLVE aS TODAY'S WARTIME PRODUCTION PROBLEMS 








the problem of spot- | am és 


UNRETOUCHED MACROPHOTO of a typical Sciak t weld on 
ON ALUMINUM AND LIGHT ALLOYS 156” plus 156”, 24ST Alclad x “14% Mg., taddiitan lie weld 


nugget of proper penetration, and a central zone of uniform 





Ic is not generally recognized that the spotwelding of cost structure surrounded by an even columnar zone. Good grain 
heavy gauge aluminum on a production basis is being structure with no porosity and the absence of cracks is also 
successfully accomplished today. Many leading aircraft evident. 
mat cturers are speeding up the fabrication of heavier 
Asse es by employing the Sciaky Process of Electric 
Res ce Welding. 

Inasmuch as the difficulties involved in the spot- 
welding of aluminum increase proportionately with 
the increase in thicknesses used, the advantages of the 


Sciaky Stored Energy Principle and Variable Pressure 
Cycle can be readily seen. The extremely high current 


requisement is compensated for by the use of. Stored 
Energy, which effects high power factor, uses less current 
and ances the three-phase supply. 

The tremendous pressure required is obtainable by 
the f a special, heavy duty head using two cylinders. 
The in operate either on the Variable Pressure Cycle 
or at constant pressure. When both cylinders are oper- 
ated constant, the maximum pressure can be made 
as h as 12,000 Ibs. 


Exhaustive tests have demonstrated the ability of the 
Sciaky 240 KW machine to weld satisfactorily two thick- 
nesses of .156" aluminum in production. Under proper 


conditions, two thicknesses of .187" aluminum can also A comparison of Army and Navy Minimum Shear Test Valves 
be fabricated by this method. . @nd the range of Sciaky Machines. 
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TYPE PMCR25S.-5 
SCIAKY ELECTRIC RE- 
SISTANCE ROCKER 
ARM WELDER, with 
built-in rectifier, weld- 
ing 70 spot welds per 
minute on two sheets 
of aluminum alloy of 
040” each. Welding 
capacity: from two 
thicknesses of .016” in 
aluminum alloys up to 
and including .080". 





















= we = 
a oo . A Ky. —S Ros. ; i-3-F TYPE PMCOSS-1 SCIAKY ELECTRIC RESISTANCE SPOT WELDER, 240 KW. 
: Welding capacity: aluminum and other alloys or corrosion resisting 
; Monulauterere of - Complete ane : steels in thicknesses of from .040” plus .040” minimum up to and 
of A.C. and D.C. Electric Resistance Welding Machines. : ” ” : : 
including .187° plus .187° maximum. Speed: 40 spot welds per minute 
4915 W. 67TH ST. +» CHICAGO, ILLINOIS on two thicknesses of .040” of light alloys. 
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Plastic Bearings 


Condensed from 
Maschinenbau (Der Betrieb)” 


Performance obtained with synthetic 
resin bearing materials, if material be cor- 
rectly chosen and application suitable, will 
equal that of the best metal bearings. The 
plastic bearings require fundamentally dif- 
ferent handling from that given metal 
bearings. 

A special warning is given against relying 
upon a fixed and rigid load value such as 
the product of bearing pressure and rub- 
bing speed, since their mutual effect dif- 
fers from each range of load. The use of 
hardened and ground shaft journals, solid 
lubricating rings, and cooled journals im- 
proves load performances. 

With small rubbing speeds, of the order 
of 0.1 meter per sec. (about 0.3 ft. per 
sec.), the specific bearing pressure must 
be reduced to prevent increased friction. 


376 


Grease lubrication is required. With os- 
cillating movement and grease lubrication, 
and 5 to 8 longitudinal grooves the whole 
length of the bearing surface, bearing pres- 
sures of 2800 to 3500 Ibs. per sq. in. 
are permissible. 

Impact loading reduces this amount, 
while intermittent operation permits its in- 
crease. With small rubbing speeds pres- 
sures to 1850 lbs. per sq. in. may be 
used if bearing temperature does not ex- 
ceed 90 deg. C. Crane rotor or lifting 
shaft bearings are typical. 

With a bearing designed in segments 
and held together by an outer frame, “pres- 
sures of 7000 lbs. per sq. in. are permissi- 
ble, as the frame supplies the strength 
which the plastic lacks. This type should 
be used for pressures above about 2000 
lbs. per sq. in. 

For light and medium pressures of about 


3500 Ibs. per sq. in. coarse shaving fillers 
in molded form can be used, while for 


high loads the stronger hard fabric type o 
filler is advised. As the heat conductiy; 
of plastic materials is about 800 times Jes. 
than copper the danger of overheating must 
be counteracted by proper design. Hard 
fabric materials may run continuously 4g 
110 deg. C., or to 150 deg. C. for Short 
periods. 

Constant aging in oil or water results jp 
absorption of only traces of fluid at the 
surface, with inconsequential Swelling. 
Adherence of lubricant to bearing surface 
can reduce power losses by as much as 35 
per cent. 

The mean value of bearing wall thick. 
ness should be about 10 per cent of shaft 
diameter. Tolerances to insure satisfactory 
force fit between the outside of the bearing 
and inside of the housing are 5 times 
greater than with metal. Short bearings, 
having a length-to-diameter ratio of one or 
less, help to prevent heat accumulatiop. 
When longer bearings are necessary they 
may be divided into two halves. 

The molding skin or film formed during 
manufacture at the bearing surface should 
be carefully removed by machining to jp. 
sure adherence of the lubricant. Bearing 
clearance must be very much greater than 
for metal, to allow for the slight welling 
caused by the lubricant. Careful running. 
in is necessary, with a 120 deg. to 130 deg. 
maximum temperature. 

Special care must be taken with lubrica- 


tion. Oils of pure animal ot getable 
base are unsuited to plastic bearing lu 
brication. Refined mineral oils or special 
oils are best. About 80 to 100 per cent 
more cooling water will be required than 


for metal bearings. 
Plastics can be machined easily with high 


speed or diamond tools, without cutting 
fluids. 
H. Frank, Maschinenbau (D etrieb), 
Vol. 21, June, 1942, | 57-261; 
condensed in Engts Digest 
Vol, 4, Mar. 194 778 
Thermal Expansion of Metals 
Condensed from “Journal of 
Research,” Natl. Bur. of Standards 
The results obtained in the course of in- 
dependent tests and investigations on the 


linear expansion of four groups of bronzes 
designated as tin-zinc, leaded, aluminum, 
and silicon bronzes are given for different 
temperature ranges. In the tin-zinc group 
the tin ranges from 1 to 30 per cent and 
the zinc from 1 to 10 per cent. The leaded 
bronzes contain from 10 to 20 per cent Pb. 

The aluminum bronzes are of the 10 
per cent type and the silicon bronzes con- 
tain 3 to 4 per cent Si. Curves show 
ing the typical expansion and contraction 
characteristics of these alloys are given 
for temperatures varying for the different 
types up to 1000 deg. C. (1832 deg. F.). 
Ternary diagrams are presented to show 
the effect of composition on the coef- 
ficients of expansion of copper-tin-zinc and 
copper-tin-lead alloys. 

In general, the coefficients of expansion 
of these copper-base alloys increase as the 
addition of tin, zinc, or lead is increased. 
For the range from 20 to 100 deg. C. 
(68 to 212 deg. F.) the average coefficients 
of expansion of the various bronzes were 
found to be between 16.8 x 10* and 
19.0 x 10% per deg. C. 
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The expansion of 97.2 per cent Ti is 
given at various temperatures between 
_-190 and +700 deg. C. (—310 and 
41292 deg. F.). The coefficient of ex- 

nsion of titanium increases from about 
5 x 10% per deg. C. at —150 deg C. 
(—238 deg. F.) to about 12 x 10° per 
deg. C. at +650 deg. C. (1202 deg. F.). 
The data on thermal expansion do not in- 
dicate the existance of polymorphic trans- 
formations of titanium between —190 deg. 
and +700 deg. C. (—310 and +1292 
deg. F.). 

—Peter Hidnert, J. Res., Natl. Bur. 


Standards, Vol. 30, Jan.-Feb. 1943, 
pp. 75-88, 101-105. 


Heat-Treated Carbon Steel Bolts 


Condensed from “Sieel”’ 

Using heat-treated bolts and cap screws 
saves steel, conserves critical alloying ele- 
ments, cuts the weight of the fastening, 
reduces its cost, and improves its efficiency. 
It is most important that the smallest bolts 
that will carry the load safely be used. 


strength of bolts, -particularly 
those of small diameter, is much higher 
than culated values. The reason for 
this the full hardness throughout the 
center developed by the quench as a re- 
su mass effect’’ and by the more rap- 


ig effected by the threads 


| show that ultimate strengths of 
15 )} to 170,000 Ibs. per sq. in. can 
be attained in standard heat-treated carbon 
stee its and cap screws in sizes from 
¥ 4 in. in diameter. This compares 
wit! 000 to 75,000 Ibs. per sq. in. 
for ordinary hot-rolled steel bolts and cap- 
scr not heat treated. A Y,-in. heat- 
treated bolt can be used to replace a %- 
in t not heat treated since it has 
strength. 
e same length, a \% bolt weighs 
per cent as much as a % in. 
[hus about 60 per cent steel is 
hile doing the same job. Both 
ste ost about the same per pound. 
Such heat-treated bolts can be used to re- 
place alloy steel bolts in many applications. 


{ of a smaller diameter heat-treated 
bolt results in a better fastening being ob- 
tained because the full strength of the bolt 
can be developed much easier in tighten- 


—A. E. R. Peterka, Steel, Vol. 112, 
May 10, 1943, pp. 86-88, 90, 135. 


High-Silicon Steels 


Condensed from “Stahl u. Eisen’’ 


objections against use of silicon in 
structural steels are critically examined by 
means of statistical evaluations of mechan- 
ical properties obtained in practical opera- 
tions. The influences of silicon and man- 
ganese, and also carbon, copper and phos- 
phorus on tensile strength, elastic limit 
and elongation in rolled condition are in- 
vestigated. 
The steel predominantly alloyed with 
silicon (the German silicon steel St’52) was 
found superior. The prejudices now held 
against silicon because of difficulties in 
welding are considered not to be justified. 
Brittle fractures occurring in welded struc- 
tures are due not to composition but to 
the condition of the material. 
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QUAL or superior to riveting or spot 
welding for many purposes, the 
Reanite Bonding Process* not only ac- 
complishes substantial savings in pro- 
duction man hours, but through its 
unique ability to bond entirely unrelated 
materials permits design engineers to 
take full advantage of the specific prop- 
erties of each. 


The normal bond between metals ex- 
ceeds 1000 Ibs. psi on a pull test, and 
for some metals runs as high as 3000 lbs. 
On bonds formed between rubber and 
metal, or between wood and metal, 
wood and rubber, or between wood and 
wood, the materials themselves will give 
way before the bond. 


Reanite is suitable for almost all metal 
surfaces — iron, steel, stainless steel, 
magnesium, aluminum, aluminum alloys, 


*The Reanite Process is fully protected by United 
States and foreign patents, granted or pending. 





Sabie 





copper and bronze. It is particularly 
effective in bonding light metals such 
as magnesium and aluminum. 


The Reanite Bonding Process is simple. 
Reanite adhesive is applied by brush or 
spray gun to the surfaces to be joined. 
Mild heat and pressure is applied. 


The Reanite bond is insoluble in water, 
is non-corrosive to metals, and is effective 
through a temperature ranging from — 
40 °F to as high as 300 °F. 


Is Reanite available now? Yes. Reanite 
is formulated through cyclic modifica- 
tions of materials high on the critical 
list, but for essential end-uses Reanite is 
available for immediate shipment. 


U. S. ST 


AKRON, OHIO 















It could be shown that by using com. 
mercial electrodes and steels with varying 
silicon contents, steels with 0.95 per cenp 
silicon could be welded just as satisfac, 
torily as a steel with 0.4 per cent silicon 
1.3 per cent manganese, which is 


known for its weldability. 


—W. Mantel, Stahl u, " 
Vol. 62, 1942, pp. 222.9 


New Lead Alloy for Coated 
Copper Conductors 


Condensed from an American a 
Society for Testing Materials Paper 


Much of the wire used for elec 
conductors in normal times was 
with pure tin to facilitate the soldering 
joints and connections and to protect 
underlying copper and its rubber j 
tion from reacting with each other, T 
shortage of tin, however, has impelled | 
search for materials that comply with the 
WPB order limiting the tin content pf 
copper-conductor coatings to 12 per cent 
and which will perform satisfactorily, 

The requirements for such coatings are 
amenability to fast soldering, good resis. 
tance to abrasion, excellent anti-frictiog 
properties and resistance to corrosion by 
sulphur and by rubber chemicals of the 
coated wire is to be successfully and com. 
pletely substituted in all the various types 
of twisting, stranding and cabling ma 
chinery and different models of insulating 
machines without retarding the war out 
put. 
Of all the possible substitutes tested by 
Anaconda Wire and Cable Co. (including 
lead-base alloys of less tham 5 per cent 
tin), the only one that approached the 
desired properties was a newly developed 
alloy — essentially lead to which small 
amounts of cadmium, tin and antimony are 
added. Average analyses of coatings from 
the new alloy show 5.23 tin, 1.17 cad- 
mium, 0.30 antimony and 93.30 per cent 
lead. 

The alloy has been in continuous use 
for 16 months, during which time 500 
million Ibs. of wire has been coated, 
stranded and insulated with entirely satis- 
factory results. Statistical analysis of the 
substitution show that approximately 87 
per cent of the tin previously consumed for 
this application is being saved by the use 
of the new alloy. At Anaconda this means 
a saving of about 3500 lbs. of tin per 
month. 


—cC. J. Snyder, Amer. Soc. Testing Materials, 
Preprint No. 33, June 1943 meeting, 9 PP. 


German Stainless Steels 


Condensed from “Metallwirtschaft” 


The number of rust- and acid-resistant 
steels has increased, during the last 10 yrs. 
from 5-7 to 20-25 comprising (a) the 
austenitic chromium-nickel steels _ with 
titanium or columbium and with carbon 
below 0.07 per cent that are resistant 
against intergranular corrosion, (b) the 
nickel-free weldable ferritic chromium and 
chromium-molybdenum steels, (c) the 
hardenable chromium-molybdenum steels 
and (d) the austenitic-ferritic chromium- 
molybdenum and rust-resisting steels for 
automatic machine tools. 

Recent experiments have shown that €x- 
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A miracle metal...Magnesium serves a vital wartime need 
in tracer ammunition, parachute flares, and illuminating 
signals. To reduce this difficult, extremely hazardous metal to 
powder, Magna Manufacturing Company developed special 
machinery and precision processes. Now, in three Magna 
plants...the largest facilities of their kind...we reduce 
Magnesium to a uniform dust in compliance with rigid 


U.S. Army and Navy standards. 


BUT TOMORROW... 


The facilities that Magna perfected open new possi- 
bilities for the utilization not only of magnesium but 
also all other types of disintegration-resisting metals 
and other materials such as ceramics, plastics aud 
pigments. 

Magna capacities are today entirely occupied with 
production for victory. However, Magna engineers are 
prepared to council forward looking industries on the 
potentialities of powdered metals and other materials 


in postwar product planning. 


MANUFACTURING COMPANY, INC. 
MANUFACTURERS OF MAGNAFLAKE METAL POWDERS 
444 MADISON AVENUE, NEW YORK 22, N. Y. 


AUGUST, 1943 














COPPER ALLOY BULLETIN 








CAUSES OF CORROSION 


INFLUENCE OF WATER 
COMPOSITION 





In the last installment of this series the 
effect of the deposition of calcium car- 
bonate on tube walls was discussed. For 
some purposes such depositions may be 
useful, for they will resist corrosion for 
generations. However, in water heating 
coils, boiler, and condenser tubes such a 
coating serves as an effective insulation 
which often results in ‘“‘overheating”’ and 
‘“‘burning”’ failures. 

The influence of the hydrogen ion (H +), 
pH, has been studied in great detail and 
has been found to vary in its influence de- 
pending upon the metal being corroded and 
upon the concentration of all the other 
materials present. Generally an increase in 
the concentration of hydrogen ions acceler- 
ates the rate of corrosion of a metal. 

The pH value is in a sense misleading 
since a low pH value indicates a high con- 
centration of hydrogen ions and likewise a 
high pH value indicates a low concentra- 
tion of hydrogen ions. This is understood 
better when it is remembered that mathe- 
matically expressed the pH is equal to the 
logarithm of the reciprocal of the hydrogen 
ion concentration in terms of gram equiva- 


lents per liter of solution, pH = log,, 


ion concentration [H +] = 10 —PH, It is evi- 
dent from the table below that the pH scale 
is much more convenient to use than Nor- 
mality. For example if the activity is 10 ~® 
normal the pH value of that solution is 
n, i.e. only the hydrogen exponent is used. 

Pure water dissociates or breaks upto a 
very slight degree according to the equation 
H.O”H*t + OH so that it contains 
1/ 10,000,000 of a gram equivalent of hydro- 
gen ions per liter which is 1/ 100,000,000ths 
of 1% of hydrogen ion by weight! This also 
means that pure water containing 10~' 
(pH 7.0) gram equivalents of hydrogen 
ions (H*) must of necessity contain an 
equal quantity of hydroxide ions (OH ~). 
The product of these two quantities (the 
dissociation constant) is always the same 
10-7 x 10~7 = 10~—"4 at 25°C. Therefore 
if the concentration of hydrogen ions is 
10~—°, the concentration of hydroxide ions 
must be 10 —*. The pH of 7.0 for pure water 
is also called the neutral point and water 
solutions with pH values below 7.0 have 
acidic properties and water solutions with 
pH values above 7.0 display basic proper- 
ties. Exposure of pure distilled water to 
air, which contains approximately 0.04% 
carbon dioxide, lowers the pH to about 6.0 
or lower. This represents a 10-fold increase 
in hydrogen ion concentration. Rain water 
has a pH of 6.0, acid swamp water a pH 
of 5.0, soda water (water charged with 




















H+] | carbon dioxide gas) a pH of 3.8, and clean 
or the negative logarithm of the hydrogen | sea water a pH of 7.8. 
RELATION BETWEEN HYDROGEN ION CONCENTRATIONS AND pH VALUES 
Concentration of = , ar 
Hydrogen Ions in pH Value —— ies eed —— 
Solution (Activity) — oo a 
1.39 Normal* —0.14 Hydrochloric Acid 2.0 Normal Zan 72.94 
= 1.00 - 0.00 “ “13 “ 4.3 43.70 
= 0.80 ie 0.10 " * 1.0 ai 3.6 36.47 
=z 0.44 sg 0.36 " * 05 1.8 18.22 
we 10-! _ 1.0 "" —" @Gaa it 0.44 4.37 
- = 10-3 2.0 ** 0.01 ye 0.036 0.364 
% 10-3 - 3.0 ** 0.001 i 0.0036 0.036 
= 1¢~ 63: 4.0 ” ~* Cae 4 0.00036 0.0036 
= 10-5 = 5.0 si ** 0.00001 ** 0.000036 0.00036 
| a ” 6.0 
10-7 * 7.0 Pure Water 
i aa? “ 8.0 
= 10-° - 9.0 Sodium Hydroxide 0.00001 Normal 0.000040 0.00040 
Ss 10-1 " 10.0 - . 0.0001 - 0.00040 0.0040 
3s 107!! - 11.0 - bs 0.001 =" 0.0040 0.040 
“ 10-12 as 12.0 ee e 0.01 0.040 0.40 
| = 10733 os 13.0 - ee 0.12 ss 0.48 4.80 
= 1971-6 ‘i 13.6 ze 0.5 ie 2.0 20.00 
| © 107!:-9 ts 13.9 ii 65 1.0 sg 3.8 40.01 
= 10-14-06 i 14.0 2% “< Bon vi 4.6 48.00 
y = 20-%4-5 "s 14.1 - ain 2.0 = 7.4 80.02 











*Normal, i.e. gram equivalents per liter. 








NEW DEVELOPMENTS 











This column lists items manufactured 
or developed by many different sources. 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information. 


Corrosion proofing of finished machin- 
ery, machine parts and instruments that are 
enclosed in sealed containers to protect them 
against moisture is said to be effected by the 
inclusion of silica gel in bags which have been 
developed for this purpose. The bag is made 
of breathing-type paper which permits the 
silica gel to absorb the moisture inside the 
package without dusting the contained 
material. (No. 470) 

A newly developed line of steel bins for 
holding small work pieces within easy reach 
of an assembly job operator has been placed 
on the market. Each bin is fitted with a lip at 
the front to assist in picking up the parts. Five 
sizes, varying in width, are all 7'4 inches in 
length. Two styles are equipped with hoppers 
at the rear to provide a steady flow of the 
small parts. (No. 471) 

Blue welders’ glasses provide better vi 
sion for aluminum and bronze welding, glass 
working and similar operations where sodium 
yellow glare is present. This glass has been 
developed recently for reducing sodium yellow 
glare only. The standard green glass is still 
recommended for acetylene and electric arc 
welding. (No. 472) 

A universal machine vise adaptable for 
mounting on any machine tool permits ma- 
chining operations such as milling, drilling, 
grinding and boring at any angle. Complli- 
cated compound angles can be set up easily 
and quickly and the unit may we mounted to 
bed or table of the machine. The unit is port- 
able and can be moved without disturbing 
the set angle or removing the work. (No. 473) 

A pneumatic blow gun with pistol grip and 
trigger control has been designed for cleaning 
service in production plants. The gun is fitted 
with a removable nozzle that is interchange 
able with longer units which can be inserted 
in deep holes and recesses. Connection is made 
through the handle with an adapter for a 
standard hose fitting. (No. 474) 


A swivel head and flexible shaft for a 
portable drill has been placed on the market 
A 30-inch flexible shaft with a 14-inch core 
and an outside diameter of 54-inch serves to 
connect this new swivel drill head to a stan- 
dard portable drill. The electric tool can be 
strapped to a belt worn by the worker and the 
swivel head grasped in one hand to do the 
drilling. (No. 475) 

A hole punching unit has recently been 
offered with a built-in adjustable adapter 
which provides an adjustment up to 1}, in- 
ches front to back for off-center or staggered 
hole patterns. By designing the punch and die 
into the same independent holder it is possible 
to locate hole punching units in exact position 
by simply sliding the units along the rail or 
moving them from front to back on this new 
adapter and locking them in position. (No. 476) 





PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 


SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze, 
for stamping, deep drawing, forming 
and spinning. 


CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat ex- 
changers, oil refineries, and process 
industries. 


BRIDGEPORT 


Note: Bridgeport products are supplied in ac- 
cordance with existing priority regulations. 


PHONO-ELECTRIC* ALLOYS — 
High-strength bronze trolley, messen- 
ger wire and cable 


WELDING ROD— For repairing 
cast iron and steel, fabricat- 
ing silicon bronze tanks. 


LEDRITE* ROD—For 
making automatic screw ma- 
chine products. 


piping. 


BRASS 


— 


Established 1865 


COPPER WATER TUBE—For 


plumbing, heating, underground 


DURONZE ALLOYS—High- 


strength silicon bronzes for cor- 
rosion-resistant connectors, 
marine hardware; hot rolled 
sheets for tanks, boilers, 
heaters, flues, ducts, flashings. 


BRASS, BRONZE, DURONZE 
WIRE — For cap and machine screws, 
wood screws, rivets, bolts, nuts. 


FABRICATING SERVICE DEPT. 


—Engineering staff, special equipment 
for making,parts or complete items. 


BRASS AND COPPER PIPE- 
**Plumrite’’* for plumbing, under- 
ground and industrial services. 














BRASS 


*Trade-name, 
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PERMANENT 








MAGNET 5 


HIS American fighter pilot, with his 

squadron, is ‘“‘parked”’ in the clouds 
waiting to knock down a flight of Axis 
bombers. What warned him that they 
were approaching? How did he know 
their exact location, speed and direc- 
tion? The answer— Radar—the “‘elec- 
tronic eye’’. We are proud, indeed, to 
have a part in its efficient performance. 

Our business, in war and peace, is 
designing and building better perma- 
nent magnets, and applying them in- 
telligently so that the functions of count- 
less types of products are improvedand 
their uses multiplied. Concentrating on 
this one job for 33 years has resulted in 
our becoming an outstanding organiza- 





* SPECIALISTS IN 


She 


MAY DO iT 





tion in this field—with an efficient and 
completely equipped plant devoted ex- 
clusively to this work—and with engi- 
neering and production personnel of 
specific ability. 
. * * 

Though our capacity is now devoted 
to the winning of the war, we are ex- 
tremely interested in the development 
and improvement of products for war 
and post-war use. We suggest that you 
consult with our engineers. They may 
show you how the performance of your 
product can be improved with perma- 
nent magnets. Write for the address of 
our office nearest you and a copy of our 
30-page ‘Permanent Magnet Manual.” 


BETTER 


‘‘RADAR WAS RIGHT—HERE THEY COME!”’ 





INDIANA STEEL PRODUCTS 
Company 


PERMANENT 


MAGNETS SINCE 1910 


6 NORTH MICHIGAN AVENUE © CHICAGO, ILLINOIS 
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efficient in sulfuric acid. 


Caustic Solutions 


the attack of 
solutions are 
The inhibitive action of silicates 
chromates in carbonate 


No effective inhibitors of 
aluminum by 
known 
and 


strong caustic 


solutions 1s 


well known. Several fluophosphates and 
fluosilicates were also found to be eftec- 
tive inhibitors in sodium carbonate solu- 


tions but not in sodium hydroxide solu- 
tions. Triethonolamine and other alka- 
line organic compounds, normally corrosive 
to aluminum, can be inhibited with sodium 
silicate or chromate. 

A large number of different chemicals 
were tested in different types of synthetic 


and natural tap waters and in dilute salt 


solutions. In most cases, silicates, chro 
mates, and soluble oils were the most ef 
inhibitors. Colloids such as gela 
tin were effective under some conditions, 
but were dangerous in that they tended 
to localize the attack in cases where they 
were not completely effective. 

Several tests were conducted to evaluate 
the effectiveness of various inhibitors for 
preventing galvanic corrosion caused by 
contact between aluminum and a dissimilar: 
metal. Sodium chromate, while an ef 
fective inhibitor for uncoupled aluminum 
exposed to chloride solutions, was a “dan 
inhibitor for preventing galvanic 


dilute 


fective 


gerous” 


ittack of aluminum, even in very 
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Research to determine the CORRECT answer to 
unusual bearing applications. 





Service with capable field engineers located im 
TWENTY-TWO industrial centers 


Here is how 


JOHNSON BRONZE 
can help you TODAY 


War has interrupted normal 
business but it hasn't stopped 
thinking . .. and planning for 
tomorrow. Leading manufac- 
turers in every line of prod- 
ucts are now seeking new 
ways to improve . to cut 
costs .. . to increase perform- 
ance. All this is possible with 
the right type of bearings. 
Why not ask a Johnson engi- 


JOHNSON @&@ 


SLEEVE BEARING BEARING 


SERVICE 


769 S$. MILL STREET We 











neer to review your bearing 
applications? Chances are 
ten to one that he can make 
a worthwhile suggestion . 

a recommendation backed 
by more than 30 years exclu- 
sive bearing experience. As 
we make ALL types of sleeve 
bearings, we hold no preju- 
dices for any one kind. Your 
inquiry carries no obligation. 


BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 












chloride 


Or 15S 


solutions 


(A dangerous inhibi: 
one which causes localized attac\ 
or pitting). 

Sodium disilicate effectively prevente 
galvanic attack of aluminum in solution 
containing up to about 10 p.p.m. of s 
dium chloride, while Soluble Oil No. 
was effective in solutions containing up t 
about 50 p.p.m. of sodium chloride. A 
higher sodium chloride concentrations 
none of the inhibitors effectively prevent 
ed galvanic attack. In the above experi 
ments, copper was the metal coupled wit! 
aluminum. 

In another test, corrosion of aluminun 
by a natural well water was prevente 
by 4 oz. per gallon of sodium disilicate 
sodium chromate, or strontium chromat 
The well water had a pH of 4.1 and 
contained 14 p.p.m. of chlorides and 34: 
p.p.m. of total dissolved solids. When 
the aluminum was coupled to steel in this 
water, it was not possible to prevent cor 
rosion of both the steel and the aluminun 
with sodium chromate 


Types of Inhibitors 

Three types of chemicals have receive: 
considerable 
hibitors for 


service use as 
aluminum. 
and 


Corrosion in 
These are: (1) 
dichromates, (2) 
oils, (3) soluble silicates. 
Calcium and sodium chlorid 
brines inhibited by the addition of sodiu 
Or potassium chromate or dichromate hav 
been widely used in contact with aluminun 
alloy piping and processing vessels. Ar 
installation is described in which no sigt 
of corrosion observed after 6 


chromates solub! 


chloride 


was years 
use. 

In another instance 
water solution, used as 
pitting of an 
After 2 


an ethyl alcoho! 
a coolant, caused 
aluminum cooling jacket 


years, pits having a maximun 


depth of 0.029 inch had developed. Sub 
sequently, Vg oz./gal. of dichromate wa 
maintained in the cooling liquid. Aft 


an additional 2 years service, old section 
ot the jacket pitted 
no further corrosion, while new sectior 
showed no attack at all. 

[t should be emphasized, however, th 
there are limitations to the use of chr 
In general, they are not safe fo 
prevent galvanic action 
aluminum and other metals in waters high 
in chlorides 


previously showe 


mates. 
use to betweet 


and may be harmful instead 
of beneficial even in the absence of gal 
vanic action, for boiling chloride solutions 
Soluble oil inhibitors are somewhat 
for use under conditions and have 
proven very satisfactory for preventing at 
tack on aluminum automobile  cylind 
heads by waters and anti-freeze solution 

Sodium silicates, having SiO. to Nas 
ratios of 2 to 1 or higher, are extensively 


safe; 


such 


used to prevent the action on alumim 
of alkaline cleaners, or other material 
having an alkaline reaction. In ordet 


inhibit satisfactorily the action of hot 


carbonate solutions on aluminun 
about 22 per cent by weight of sodiu 
disilicate (NazO.2Si0O.) must be added 
the sodium carbonate. Similarly, abou 
30 per cent of the disilicate must be added 
to trisodium phosphate in order to inhibit 
the action of its hot solutions. 


R. B. Mears and G. G. Eldredge, 
Trans. Electrochem. Soc., Preprint 
83-16, Apr. 1943, 15 pp 
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YOUNGSTOWN 
. Alloy Steels 
a 


y YOUNGSTOWN Alloy Steels are 
recognized everywhere as 
steels of the highest Quality. To- 
day they are playing their full part 
to help win the war in planes, guns, 
tanks, trucks, jeeps, etc. 
When complete Victory has been 
achieved they will be available 
once more for all civilian needs 
by critical users. 
Youngstown Alloy Steels are made 
to the most exacting specifications 
either by the Basic Open Hearth 
or Electric Furnace methods. 
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The YOUNGSTOWN 





SHEET AND TUBE COMPANY, Youngstown, Ohio 


Wutelalthiclaitlesla medi 


CARBON: ALLOY AND YOLOY STEELS 


Pipe and Tubular Products... Sheets ... Plates ... Conduit... Bars... 
Tin Plate ... Rods ... Wire ... Nails ... Tie Plates and Spikes 
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erty Testing and Inspec- 
Radiography and Magnetic 
Analysis © Corrosion- and 
Surface Measurements 


CONTENTS 
Wall Thickness of Castings — 


Thickness of Tin Coatings - 


Wall Thickness of Castings 


Condensed from “Engineering’’ 


Direct-current methods of testing wall 
thickness have been applied to magnesium 
alloy breeches of airplane retractable 
undercarriages, and landing wheels us- 
ing standard contact heads or modifica- 
tions of head which retain the four-point 
principle. In this principle current from 
a d.c. source is passed through the metal 


388 


wall by two contacts. 


The potential drop caused by the cur- 
rent, which is a measure of wall thick- 
ness, is picked up by two closely adjacent 
contacts. (This method was described in 
Proc. Inst. Mech. Engrs., Vol. 149, 1938.) 


For the general run of castings the 
above method is recommended, but where 
very intricate castings are met it is dif- 
ficult to get four contacts in confined spaces, 
such as spark-plug recesses and where the 





wall is often curved. 


Intricate Castings 


In testing intricate castings instead o; 
applying the current locally, it is applie: 
to two points and the potential drop picked 
up at the points to be measured by gal. 
vanometer or a triode type electrometer 
Assuming the casting to be perfect, then 
the potential measured at any one point 
and position should be the same on al! 
other castings of the same material. If, 
for example, with constant current, the 
potential instruments reading is 39 divisions 
on the perfect casting and at the same 
place on another casting, the reading is 50, 
it is certain that wall thickness is less 
than that design. 

The flow pattern of the current in an 
intricate casting is so complicated, that it 
is only by reference to a number of castings 
with varying thicknesses that the actual 
wall thickness may be determined. How 
ever, once obtained, a “map” of potential 
readings versus thickness for all such cast- 
ings may be used, and where number of 
castings have to be examined, it is well 
worth the trouble to obtain this initial cali- 
bration. Also, by means of a map, wall 
thickness limits of manufacture may be es- 
tablished. 

In testing a six-cylinder cast iron truck 
engine, the first step was to obtain a map 
of the current flow, and from this a tem- 
plate was made, which locates the contact 
points at the same position and angle on 
each casting. Current of 10 amps. is passed 
through casting. Holes for the potential 
points are bushed with ferrules of an in- 
sulating material. 

The casting is then drilled where po- 
tential points were applied and the results 
of wall thickness measurements marked on 
the drawings. At the ends of the castings 
the current is flowing in a_ three-dimen- 
sional path and different readings may be 
obtained from those found at places of the 
same wall thickness in the middle of the 
casting, but this should not cast doubt on 
the accuracy of the method. 

A recent development in the manufac- 
ture of templates for locating the potential 
contact points is the use of a thermoplastic 
material (Perspex). A sheet of this mate- 
rial 1/8 in. to 3/16 in. thick is warmed 
to the plastic point. It is then placed on 
the casting and pressed. After the material 
is set, the template is removed. The same 
material can be used over and over again. 


—B. M. Thornton, Engineering, Vol. 155, 
May 7, 1943, pp. 361-362. 


Thickness of Tin Coatings 
Condensed from “Sheet Metal Industries’ 


Accurate determination of the thickness 
of tin coatings has become more important 
as a result of the emphasis on tin con- 
servation by the use of thinner coatings. 

Clarke’s method was originally designed 
for determining the thickness of tin coat- 
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for radios 


The difficulty of flexing ordinary exposure holders to 
sharply curved contours has long been a problem to the 
industrial radiographer. Picker Flexible Film Holders 
solve this problem once and for all. They are made of 
durable black, opaque plastic which can be flexed to 
small diameters. Each holder consists of a pair of enve- 
lopes, one of which slides easily into the other to make 
a completely light-proof unit, easily loaded or unloaded. 
The use of these flexible holders appreciably increases 
the speed and efficiency of radiographing tubular 


castings and welds with curved or awkward surfaces. 
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300 FOURTH AVENUE + NEW YORK 10, N.Y. 


or oral 
picker $e pvenv® ; 
World’s largest a aa aT by 
distributors of . o' eet for 
X-Ray Films and .* 4 ine" plont: 
X-Ray Accessories. anne 
ppres> 
cw 


AUGUST, 1943 


PICKER 
flexible 
film 
holders 


The Flexible Holder, complete with 
Picker Lead-Alloy Screens and Films, is 
easily flexed for difficult positions. 





, om . 1 we 
Lead-Alloy Screens, together with Films, 
load freely into inner envelope. Assem- 
bly remains completely flexible, 


inner and outer envelope 8 
sizes sterked -coghe to isa 

















From Foods to Firearms 


All along America’s war production line, from its start 
with the raw materials in the field, through the laboratory 
to the final vital inspections, Bausch & Lomb Wide Field 
Stereoscopic Binocular Microscopes are at work. 

They are helping in the quality control and processing 
of foods to feed the United Nations... in the manufacture 
and inspection of arms for all the forces of Freedom. They 
are in daily use in the field, in the laboratory and the shop. 
Filling the gap in magnification between the hand lens 
and the compound microscope, the Wide Field Binocular 
Microscope offers a three-dimensional view of the object 
under examination. The user sees the object under magni- 
fication, but with full perception of depth and perspective. 

Like many other Bausch & Lomb instruments developed 
for the peacetime needs of education, research and indus- 
try, today the B&L Wide Field Binocular Microscope 
is serving America’s wartime needs...taking a place 


For Bausch & Lomb Instruments essential to 
Victory— Priorities govern delivery schedules. 














B&L Wide Field Stereoscopic Binocular Microscope AK 


beside the actual optical instruments of war which B&8 
manufactures. 

Here again, because of its wartime accomplishmen@ 
Bausch & Lomb will be able to extend its optid 
services to peacetime pursuits when Victory is wor 


BAUSCH & LOMB 


OPTICAL CO. « ROCHESTER, NEW YOR! 
ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT ©' RRB 








Dr. dD. H. Revnolds at the R¢ { Klectron VWicroscope installed in 


the Ce ntral Researe h 


Keen interest m the RCA Electron Microscope grows more 
and more general as new information is released about results 
obtained with this great research tool. Installed in nearly 50 
of the most progressive industrial and institutional labora- 
tories, many important discoveries have already been made 
with its aid. 

In bacteriology, biology, metallurgy, chemistry, physics, and 
many other fields of research, the RCA Electron Microscope 
has abundantly proved its worth. Viruses, bacteria. fibers, 
catalysts, pigments, films, coatings, detergents, crystalline 
structures, plastics, particles, glazed and polished sur- 
faces, are now being studied with such profound minute- 
ness of detail as has never before been approached. 


laboratories o} VWonsanto Chemical Company. 


Objects hitherto of merely conjectural existence- subjects 
of speculative theory are now exposed to direct observation, 
yielding definite knowledge and conclusions. 

Effective use of the RCA Electron Microscope can he 
mastered readily by any competent laboratory technician. 

For industries interested in produet improvement for 
scientists interested in pure research—it may 
answer problems which otherwise might remain 
unsolved for years. 

Complete data or literature will be sent 
promptly on request. Please address RCA 
Victor Division, Radio Corporation of 
\merica, Camden, N. J. 
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RCA ELECTRON MICROSCOPE 
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ings on steel. Unless the tin coating is 
very thin, this method can also be used 
for brass and copper even though they are 
attacked by the solution. The specimens 
are degreased, cleaned and weighed. They 
are then immersed in a solution containing 
20 grams of antimony trioxide in 1000 ml. 
cold hydrochloric acid (sp. gr. = 1.146). 


One minute after gas evolution ceases, 
they are removed, washed immediately, 
dried and weighed. The difference in 
weight represents the weight of the tin 
coating. A certain amount of iron is dis- 
solved as iron-tin alloy when hot dipped 
tin coatings are stripped; therefore 
0.000004 in. (1 oz./basis box) should be 
deducted. 


Cuprous Chloride: to determine the 
thickness of hot-dipped and electro-deposit- 
ed tin coatings on copper. A solution is 
prepared by dissolving 12 grams of cuprous 
chloride in 40 ml. water plus 50 ml. con- 
centrated hydrochloric acid. The cupric 
chloride which is almost certain to be 
present must be reduced either by adding 
a few pieces of scrap tinned copper or by 
heating with a few small pieces of copper 
foil. During the test a layer of paraffin is 
maintained on the surface of the solution 
to prevent oxidation of the cuprous chlor- 


ide. 

The degreased and weighed samples are 
immersed in the solution at a temperature 
of 90-100 deg. C. (195-212 deg. F.) for 
10-15 minutes. The powdery deposit of 


washed, dried and weighed. The differ- 
ence in weight represents within about 
+5 per cent the weight of the tin coating. 

Sodium Plumbite: is used to determine 
the thickness of the free tin part of the 
coating (tin iron or tin copper alloy layers 
are unattacked). A solution is made up 
at 60 deg. C. (140 deg. F.) of 60 grams 
lead acetate, 100 grams caustic soda and 
750 ml. water. The degreased and weighed 
specimen is immersed in the boiling solu- 
tion for about 5 min. The exact time is 
found by plunging the specimen in cold 
water and examining to see if any bright 
patches of free tin remain; the time of 
immersion should not be unduly prolonged 
as there is a slight attack of the alloy 
layer. The specimen is finally washed, 
dried and re-weighed with the difference 
in weight representing the unalloyed tin. 

Nitric-Hydrochloric Acid; to determine 
the approximate thickness of tin coatings 
on large steel articles. A solution of 5 
volumes concentrated hydrochloric acid plus 
1 volume concentrated nitric acid plus 15 
volumes water is used at room temperature. 
About 30 min. is required to remove 0.001 
in. of tin. 

Dropping Test: can be applied to tin 
coatings on steel, brass and copper. Special 
apparatus is required. A solution of 100 
grams trichloracetic acid and 1000 ml. 
water is dropped on the degreased sample 
at a rate of about 100 drops per min. The 
time is determined to remove the coating 
at the point of contact as determined by 





the appearance of the characteristic color 
of the basis metal. The equipment should 
be calibrated with coatings of known thick- 
ness, but 10 sec. is equal to about 0.0001 
in. thickness of tin. Accuracy is £15 per 
cent. 

lodine Titration: A specimen may be 
completely dissolved and the tin determined 
by the well known iodine titration volu- 
metric method. This test is comparatively 
simple for tin coatings on steel, but if 
the basis metal is brass or copper these 
must be removed from solution by chemical! 
separation methods before the tin is 
titrated. 

Direct Weighing: Sometimes it is possi- 
ble to weigh the components or test pieces 
before and after plating. 

Various conversion tables are given for 
correlating thickness, weight of coating and 
weight per basis box (or base box). 
0.0001 in. thickness = 0.00254 mm. thick- 
ness — 0.0119 grams/sq. in. or 1.72 
grams/sq. ft. or 0.0606 oz./sq. ft. or 18.5 
grams/sq. m. weight of coating on each face 
= 1 lb. 10.4 oz. per basis or base box. 

In a discussion of this article, R. John- 
ston (May 1943, p. 879) suggests a new 
method: the degreased and weighed sam- 
ple is immersed in a solution of about 5 
per cent iodine in carbon disulphide for a 
few minutes. It is then washed, dried, and 
weighed. The agree well with 
Clarke’s method. The merit is said to lie in 
the very small iron loss. 

Sheet Metal Industries, Vol. 17 


results 


copper is then brushed off, the specimen 
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CLAUD S. GORDON COMPANY 


EXCLUSIVE DISTRIBUTORS 
Weaver Furnace Atmosphere Indicator 


3000 SOUTH WALLACE STREET, CHICAGO 
Telephone Victory 6525 


[_] SEND. without obligation — 


New File Folder SERVICE BULLETIN 

Which supplies complete details about the 

Weaver FURNACE ATMOSPHERE INDICATOR 
The new instrument which: 

1—Enables the heat treater to determine the ideal 
atmosphere, to maintain it, and then to sub- 
sequently reproduce this atmosphere for any 
similar operation. 

2—Gives a convenient method of establishing 
uniform furnace conditions. 

3—Permits the heat treater to instantly detect 
and correct any change in atmosphere which 
might result in work spoilage. 

4—Prevents losses due to previously unknown 
causes, 

5—Quickly warns of unsuspected changes in gas 
composition — pressure — and air infiltration. 

6—Saves time over the Orsat type of analysis. 

7—Protects against scaling — decarburization — 
and other harmful effects. 


[_] Have representative call, or get in touch with us. 
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April 1943, pp. 625-627. 

















SAVE MAN POWER 


in Every Department with 


APeCO P4o/rocopy 
MACHINE $ 


APéCO Eases Man-Power Shortage. It 
saves valuable time now spent on trac- 
ing, typing, and copying — releasing 
Men, Women and their equipment for 
other work, 


APéCO makes photocopies up to 18x22” 
~—-Ilst copy in 3 minutes—120 copies an 
hour. No chance for error! No need for 
proofreading! Accepted in law, govern- 14 
ment, and engineering. Used by leaders (i= 
throughout industry. Foolproof opera-* 
tion! Sturdy Construction! 



















SAVE TIME 
WITH PHOTO- 
COPIES OF 


Anyone--Any Time--Can Make Photo- 
Exact Copies of Anything Written, 


LETTERS 
. BLUEPRINTS 
Printed, Drawn or Photographed weet 
With our simple instructions any inexperienced WORK ORDERS 
PHOTOGRAPHS 


girl or boy can produce permanent, photo-exact 
copies at any desk or table. No special skill or dark- 
room needed. 


Prompt delivery on machines and supplies. Write 
for FREE folder now! A demonstration in your $ 
own plant or office will surprise you how easily 

APéCO makes perfect copies. Without obligation, 
ask to have an APé€CO Consultant call—located in 
all principal cities and Canada. 


AMERICAN PHOTOCOPY EQUIPMENT CO. 


| 2549 N. CLARK STREET Dept. BF-4 CHICAGO, ILL. | 
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Here's a helpful 
New Book on 
Industrial Radiography 
A\ which we shall be glad 

to mail you 







CONTENTS 


Industrial Radiography 

X-rays and Gamma Rays 

The Radiograph 

General Physical Considerations 
Intensifying Screens 

X-ray Films and Their Uses 
Exposure 

Processing 

Processing Room 

Viewing Radiographs 
Protection 

Unsatisfactory Radiographs 
Bibliography 

Appendix 1—Characteristic Curves 


The above table of contents outlines the scope of this 
new Kodak book on industrial radiography ... and also 
indicates that most of its emphasis is naturally on films, 
and their exposure and processing. Based upon informa- 
tion supplied by the research and technical workers who 
have produced Kodak’s line of industrial x-ray films, | 
processing chemicals, and accessories, the book will be | 
helpful toward their most effective use. For your free | 


copy, write to 


EASTMAN KODAK COMPANY 


X-ray Division, Rochester, N. Y. 











Flaws you never suspected—defects that 
cause failures later on— show up in a flash 
when you put your product into the new 
“Norelco” Searchray. 

Shockproof, rayproof, foolproof and readily 
mobile, Searchray is so simply devised that 
anyone can operate it. Yet it discloses in fluor- 
oscopic and radiographic views the internal 
structure of parts, sub-assemblies and finished 
products and many other units made of light 
alloys, rubber, ceramics, plastics and other 
light materials. It can be as useful in the lab- 
oratory as it is on the production line. 

By its detection of imperfections in manu- 





























facture, the new “Norelco” Searchray can 
save you thousands of dollars and man-hours 
of production. Searchray also has a definite 
place in plant protection by means of its rapid 
inspection of incoming and outgoing pack- 
ages, etc. It is truly Industry’s X-ray 
HANDY MAN. Safe—simple— inexpensive. 

The new Searchray is only one of the 
“Norelco” industrial electronic products cre- 
ated for helping industry. If you want to 
know whether Searchray can help solve your 
problems, write today to North American 
Philips and get the benefit of our wide 
experience. 


NORELCO ELECTRONIC PRODUCTS BY 


NORTH AMERICAN PHILIPS COMPANY, INC. 


Industrial Electronics Division, 419 Fourth Ave., New York 16, N. Y. 


Products For Victory include Cathode Ray Tubes; Amplifier 
Tubes; Rectifier ‘Tubes; Transmitting Tubes; Oscillator Plates; 
Tungsten and Molybdenum in powder, rod, wire and sheet form; 
‘Tungsten Alloys; Fine Wire of all drawable metals: bare, plated 
and enameled; Diamond Dies; Searchray (X-ray) Apparatus 


for industrial and research applications; 


X-Ray Diffraction 


Apparatus; Electronic Temperature Indicators; Direct Reading 
Frequency Meters. 

Factories in Dobbs Ferry, N. Y.; Mount Vernon, N. Y. (Philips 
Metalix Corp.); Lewiston, Maine (Elmet Division). 
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FIRST ASSISTANT TO 


MAGNAFLUX RESEARCH 
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Since the pioneering stage of the original 
Magnaflux Method for steel, our engineers 
have sought to extend the benefits of 
rapid non-destructive inspection tech- 
niques in every field. For the important 
welding industry special portable equip- 
ment and new procedures for more sen- 
sitive results were developed. Magnaglo, 
recently announced, extends the useful- 
ness of magnetic inspection. Zyglo is a 
new method of tremendous possibilities 
for the inspection of aluminum, magne- 
sium and other non-magnetic and non- 
metallic materials. 


And still the laboratory looks ahead. 


THE 
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“Magnaflux Service” 


Filling a highly essential place in the 
war effort are many hundreds of key men 
on production lines who work as Magna- 
flux Inspectors. They perform a function 
that was impossible in all former wars. 
It is their job to reject in advance the 
parts that would fail in storm or combat 
or some unforeseen emergency. But the 
failure is foreseen—in the factory—be- 
fore priceless time and labor are added 
to the defective part. 


The special skill of these men is to 
bring out and interpret indications of 
flaws by the non-destructive methods of 
the Magnaflux Corporation and to point 
out production errors so as tocorrect the 
causes of bad parts. In the phenomenal 
expansion of industry for war production 
a small army of Magnaflux* Inspectors 
has been required. New problems have 
been encountered, new methods devel- 


become standard practice in a rapidly 
rising percentage of all plants. 


This unfaltering contribution to Amer- 
ican arms of Magnaflux* Methods has 
been possible only through a policy 
adopted early in the Corporation's twelve 
year history—a policy of continuing ser- 
vice. All Magnaflux experience in the 
research laboratory, in users’ plants and 
in special contacts of field engineers is 
shared. Special bulletins, text books, 
centralized laboratory service and regu- 
larly scheduled traveling schools serve 
to pool the latest discoveries for all users. 


Thus ‘‘Magnaflux’’ is more than a meth- 
od, more than the specialized equipment 
for applying it. The word designates 
a Corporation dedicated to develop- 
ment of higher industrial efficiency 
through widespread adoption of better 


oped and Magnaflux* Inspection has inspection. 


fj *Magnaflux—a registered trade mark descriptive of inspection 
methods, materials and equipment of Magnaflux Corporation 


MAGNAFLUX CORPORATION 


5908 Northwest Highway, Chicago, Illinois 
NEW YORK e DETROIT . LOS ANGELES . 


CORPORATION 


DALLAS 
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1. Ferrous Metals | 





ALLOY STEELS 
High Strength Steel. Alan Wood Steel Co. 
(1-1) 
Manganese Steel. American Brake Shoe Co. 
(1-223) 
Manganese Steel Chain. American Man- 
ganese Steel Div., American Brake Shoe 


Co. (1-186) 
Steel Analysis Chart. American Steel & 
Wire Co. (1-218) 
Low Alloy Steel. Bethlehem Steel Co. 
(1-117) 

Alloy Steels. Peter A. Frasse & Co., Inc. 
(1-220) 

High Strength Steel. Inland Steel Co. 
(1-90) 


Molybdenum Wrought Steels. Molybdenum 

Corp. of America. (1-139) 
Fatigue of Metals. Nitralloy Corp. (1-185) 
Magnet Steels. Simonds Saw & Steel Co. 


(1-209) 
Titanium in Steel. Titanium Alloy Mfg. 
Co. (1-201) 


Vanadium. Vanadium Corp. of America. 


(1-180) 


CARBON STEELS 
Steel. Youngstown Sheet & Tube Co. 
Literature pieces describe the company’s 
products, such as pipe, sheets, plates, con- 
duits, bars, tin plate, etc. (1-227) 
Cold-Finished Steels. Bliss & Laughlin, 
Inc. (1-206) 
Warehouse Steel. Bernard Epps & Co. 
(1-216) 
HIGH SPEED STEELS 


High-Speed Steel. WH. Boker & Co., Inc. 
This 6-page, pocket-size folder deals with 
“Novo Superior” steel (18-4-1). It lists 
recommendations for working in forging, 
annealing, hardening, drawing and machin- 
ing. (1-226) 


STAINLESS STEELS 
Stainless Clad Steel (‘‘Pluramelt’’). Al- 


legheny Ludlum Steel Corp. (1-161) 
Stainless Clad Steel. Ingersoll Steel & Disc 
Div., Borg Warner Corp. (1-104) 
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TOOL AND DIE STEELS 
Proper Tool Steel. Carpenter Steel Co. 


(1-219) 
Tool Steels. Crucible Steel Co. of Amer- 
ica. (1-193) 
Air-Hardening Die Steel.  Firth-Sterling 
Steel Co. (1-221) 
Fast-Finishing Tool Steel. Jessop Steel 
Co. (1-132) 
Tool Steel. Ziv Steel & Wire Co. 
(1-214) 


IRON AND STEELS—GENERAL 
Quality Machinery Steels. Horace T. Potts 
Co. (1-116) 


/ 


2. Non-Ferrous Metals 


COPPER AND ITS ALLOYS 


Copper and Brass. Copper and Brass 
Research Assn. “Copper and Brass in 
the War’ is a 36-page booklet giving a 
broad and variegated picture of this big 
subject. Illustrations play a prominent 
role. (2-226) 
Copper and Its Alloys in Tubes and Plates. 


American Brass Co. (2-164) 
Oxygen-free Copper. American Metal Co., 
Ltd. (2-145) 
Tin-Less Bronzes. L. S. Cohen & Co., Inc. 
(2-221) 

Forgeable Tin-free Bearing Metal. Muel 
ler Brass Co. (2-165) 
Phosphor Bronze. Phosphor Bronze Smelt 
ing Co. (2-100) 
Phosphor Bronze, Etc. Riverside Metal Co. 
(2-223) 

Leaded Bronze. Sumet Corp. (2-209) 


LIGHT METALS 

Alloys. Niagara Falls Smelting & Refin 
ing Corp. A 24-page booklet presents 20 
years of history of the company. There 
are descriptions of the plant, the products 
and ultimate uses in munitions. (2-225) 


Aluminum Fastenings. Whitehead Metal 
Products Co., Inc. A 72-page catalog 
enumerates completely items that the com- 
pany has in stock, including rivets, ma- 
chine screws and nuts, hexagon head bolts 
and nut washers. (2-224) 


Magnesium Alloys. American Magnesiun, 


Corp. (2-57) 
Magnesium Alloys. Dow Chemical Co, 
(2-104) 
Magnesium. Fisher Furnace Co. (2-222 
Aircraft Aluminum Alloys. Reynolds 

Metals Co. (2-195) 
LOW-MELTING METALS 
Low Temperature Melting Alloys. Cerro 

de Pasco Copper Corp. (2-84) 
Lead-Base Anti-Friction Alloy. Graphi- 

tized Alloys Corp. (2-183) 


Babbitt Bearing Metals. Magnolia Metal 
Co. (2-191) 


Lead. St. Joseph Lead Co. (2-188) 

NOBLE METALS 

Industrial Silver. American Platinum 
Works. (2-200) 


SPECIAL METALS 


Hard-Facing Metals. Coast Metals, Inc. 


(2-211) 

Resistance Alloys. Wilbur B. Driver Co. 

(2-167) 

Rare Metals, Alloys and Ores. Foote Min- 

eral Co. (2-19) 
Indium. Indium Corp. of America. 

(2-217) 

Metal Powders. Powder Metals & Alloys, 


Inc. (2-149) 
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ALLOY CASTINGS 


Silicon Bronze Ingots for Castings. Amer- 
ican Smelting & Refining Co., Federated 
Metals Div. (3-189) 

Stainless Steel Castings. Atlas Foundry 
Co., Atlas Stainless Steel Castings Div. 


(3-266) 

Heat Resisting Steel Castings. Chicago 
Steel Foundry Co. (3-263) 
Alloy Steel Data Sheet. Cooper Alloy 
Foundry Co. (3-267) 
Nickel-Chromium Alloy Castings. Driver 
Harris Co. (3-69) 


Alloys for Heat and Corrosion Resistance 


Duraloy Co. (3-28) 
Stainless Steel Pumps. WDuriron Co., Inc. 
(3-132) 
Nickel-Chromium Castings. Electro Alloys 
Co. (3-326) 
Corrosion and Heat Resistant Castings. 
Michiana Products Corp. (3-91) 
Cast Alloy Furnace Parts. Standard Alloy 
Co., Inc. (3-251) 
Alloy Castings. Sterling Alloys, Inc. 
(3-261) 


CASTINGS—IRON, STEEL, NON- 
FERROUS, ETC. 
Non-Ferrous Castings. Howard Foundry 
Co. A 4-page bulletin covers production 
facilities of the three plants of this com- 
pany. Weight comparisons and mechani- 
cal properties of magnesium are given. 
(3-333) 
Meehanite Castings. Meehanite Research 
Institute of America. Higher resistance 
to shock and impact, and the importance 
of proper utilization of better tensile and 
compression strengths, are outlined in a 


4-page folder. (3-321) 
Centrifugally Cast Non-Ferrous Metals. 
Shenango-Penn Mold Co. An _ 8-page 


folder offers castings of bronzes, Monel 
metal and alloy irons. It is generously il- 
lustrated, with a center spread of specifi- 
cation tables. (3-339) 


METALS AND ALLOYS 
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Bronzes. Ampco Metal, Inc. A 2-page 

literature piece, Nos. 112-113, describes 

this company’s facilities and products. 
(3-332) 


Heat Treated Aluminum Castings. Acme 


_ Pattern & Tool Co., Inc. (3-290) 
Tool Shanks. Cooper-Bessemer Corp. 

(3-311) 

Heavy-Duty Bronze Castings. Cramp Brass 

& Iron Foundries Div. (3-83) 

Special Castings. Hamilton Foundry & 

Machine Co. (3-296) 


Non-Ferrous Castings. Metal & Alloy 
Specialties Co. (3-298) 
Non-Ferrous Castings. Thomas Paulson & 
Son, Inc. (3-268) 
Centrifugal Castings. Shenango-Penn Mold 
Co. (3-250) 


DIE CASTINGS 


Electrical Contact Metals. Callite Tungsten 
Corp. Here is a 34-page modernistic 
bulletin on electrical contacts of silver, 
platinum, tungsten, molybdenum and a 
variety of other metals and alloys — their 
design, manufacture and application. 
(3-338) 
Zinc Alloy Die Casting. New Jersey Zinc 
Co. (3-304) 


FORGINGS 

Drop Forgings. Drop Forging Assn. 
(3-237) 
Spectal Forgings, Etc. Harrisburg Steel 
Corp. (3-292) 
Drop, Hammer and Upset Forgings. Kropp 
Forge Co. (3-279) 
Pressed and Forged Products. Lenape Hy- 
draulic Pressing & Forging Co. (3-211) 


METAL PARTS 


Porous Bronze Bearings. Keystone Carbon 
Co. Lists contain pertinent information 
on Selflube bearings carried in stock and 
available for immediate delivery, an up-to- 
date list to be issued every 6 to 8 weeks. 

(3-331) 
Spring Design. Mid-West Spring Mfg. 
Co. Here is a 40-page manual, with sev- 
eral novel features, on design and engi- 
neering, complete in formulas for compres- 
sion, extension, torsion, flat spiral or motor, 
flat springs, wire forms, etc. It provides 
the executive, engineer, production man or 
purchasing agent with all needed informa- 
tion. (3-324) 
Gilding Metal on Steel. Superior Steel 
Corp. Literature describes ‘Su Veneer,’’ 
a steel clad with gilding metal which 
forms the jackets of millions of U. S. 


bullets. (3-341) 
Pressed Metal Stampings. American Pulley 
Co. (3-297) 
Bronze Bushings. Atlas Brass Foundry, 
Inc. (3-305) 


Fittings for Weld-Type Construction. Bon- 

ney Forge & Tool Works. (3-199) 
Blind Rivets. Cherry Rivet Co. (3-294) 
Thermostat Metals. General Plate Div., 


Metals & Controls Corp. (3-181) 
Electrical Contacts. Gibson Electric Co. 
(3-76) 


Stamped, Drawn, Formed Parts. Goat 
Metal Stampings, Inc. (3-313) 
General Purpose Bearings. Johnson Bronze 


Co. (3-245) 
Sheet Metal Parts. Kirk & Blum Mfg. Co. 
(3-238) 

Miniature Precision Bearings. Miniature 
Precision Bearings. (3-312) 


Wear Resistant Precious Metal Parts. Per- 


mo Products Corp. (3-65) 
Self-Lubricating Bearings. R. W. Rhoades 
Metaline Co. (3-46) 
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NON-METALLICS 

Wood. Kay Displays, Inc. A very old 
material is described in a most modern 
type of booklet, 24 pages. Though artistic 
presentation dominates, many practical 
facts, as to how wood can substitute for 
metals, are given. Seven case histories 
are presented. (3-334) 
Non-Metallic Materials. Continental Dia- 


mond Fibre Co. (3-129) 
Heat-Resistant Glass. Corning Glass 
W orks. (3-319) 
Plastics in Product Design. Durez Plastic 
& Chemicals, Inc. (3-93) 
Plastic Data Book. Formica Insulation 
Co. (3-210) 
Plastic Manufacturing Equipment. Haveg 
Corp. (3-170) 
Glass. Libbey Glass Co. (3-299) 
Lignum-V itae. Lignum- Vitae Products 
Corp. (3-325) 
Plastic Tubing and Fittings. Elmer E. 
Mills Corp. (3-247) 


Plastics in the Emergency. Monsanto 
Chemical Co., Plastics Div. (3-96) 
Synthetic Rubber. United States Rubber 


Co. (3-316) 
New Corrosion Resistant Materials. U. S. 
Stoneware Co. (3-95) 
Ceramic Plastics. Westinghouse Electric 
& Mfg. Co. (3-236) 


POWDER METALLURGY 


(See also Sec. 2—Special Metals; Sec. 3— 
Metal Parts; and Sec. 8—Metal Powder Proc- 
essing ) 


Porous Bronze Bearings. Bound Brook Oil- 


Less Bearing Co. (3-310) 
Powder Metallurgy Products. Powder 
Metallurgy, Inc. (3-89) 


TUBING 

Special Tubing. Summerill Tubing Co. 
“What's Cooking?” asks a single-page sheet 
of literature that shows an interior of the 
Summeriil mill and teils a bit about the 
tubing. (3-337) 


In this Manufacturers’ Literature 
INDEX, new bulletins are given 
complete reviews, and previously 
described older bulletins are merely 
listed in their proper places. 








PLEASE PRINT 


Welded Steel Tubing. Formed Steel Tube 
Inst. (3-223) 


Welded Steel Tubing. (price $1.00). Jack- 


son Steel Tube Co., Inc. (3-282) 
Special Tubing. Precitube Corp. (3-280) 


History of Piping. Tube Turns, Inc. 
(3-303) 


Pipe Protection Methods. 
Cap, Inc. 


Tubing Seal 


(3-272) 


OTHER METAL FORMS 
Zinc-Plated Steel. American Nickeloid Co. 


(3-330) 

Pre-Plated Metal. Apollo Metal Works. 
(3-307) 

Magnet Steels. Indiana Steel Products Co. 
(3-340) 

Spinning Equipment. Milwaukee Metal 
Spinning Co. (3-315) 


Steel Stampings. Worcester Pressed Steel 
Co. (3-273) 








4. Melting - Refining ° Casting 





ALLOYING AGENTS 


Exothermic Alloying Agent. Chromium 
Mining & Smelting Corp., Ltd. (4-47) 
Graphite Briquettes. U.S. Graphite Co. 
(4-112) 


AUXILIARIES 


Molding Sand Bonds. American Colloid 
Co. “News Letter,’’ No. 4, is a single sheet 
describing Volclay Bentonite for use in 
the foundry. Common reasons for cracked 
castings are listed. (4-161) 


Metal Reclamation. WHardinge Co.  Bul- 
letin No. 8-A is helpful to the foundry 
Diagrams of mills and reclamation plants 
explain how to salvage aluminum, mag- 
nesium, zinc and other wastes. (4-163) 


Vibrators. New Haven Vibrator Co. Gen- 
eral bulletin, “E,’’ 1943, describes vibra- 
tors and accessories for various uses in the 
foundry. It is illustrated generously and 
is complete with price tables. (4-164) 


Sprue Cutters. F. B. Shuster Co. This 
brief folder deals with cutters for the 
brass foundry for use in cutting castings 
from the gates. There is short text and 
specification tables. (4-165) 
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Centrifugal Casting Machines. Centrifugal 


Casting Machine Co. (4-154) 
Graphite. Joseph Dixon Crucible Co. 
(4-152) 
Drier for Sand Molds. Infra-Red En- 
gineers, Inc. (4-155) 
Aluminum Pattern Material. International 
Pulp Co. (4-150) 
Foundry Equipment. Modern Equipment 
Co. (4-146) 
Mold and Core Wash. Refractory Mica 
Products, Inc. (4-107) 
Graphite Crucibles. Ross-Tacony Cruci- 
ble Co. (4-159) 
Foundry Core Oils. Swan-Finch Oil Corp. 
(4-157) 


Universal Cut-Off Machine. Tabor Mfg. 
Co. (4-109) 


REFINING AGENTS 

Aluminum De-gasers. Foundry Services, 
Inc. This 6-page folder is a mailing 
piece that presents a brief message on the 
Foseco de-gaser. A detachable post-card 


invites further inquiry. (4-162) 

Metal Purifiers. American-British Chemi. 

cal Supplies, Inc. (4-156) 
Calctum. Electro Metallurgical Co. 

(4-87) 

Deoxidizers. Pure Chemical Co. (4-132) 


MELTING FURNACES AND PARTS 


Induction Furnaces for Aluminum Alloys. 


Ajax Engineering Corp. (4-95) 
Electric Furnaces. American Bridge Co. 
(4-82) 


HAUSFELD 


MULTIPLE BURNER | 


BRASS | 


MELTING 


FURNACES 


f — 
f é 
t 


FOR ALL COPPER ALLOYS 


PERFECT COMBUSTION FOR FASTER MELTING 


Each unit individually controlled 
Tunnel type burners properly located 


SAFETY TILTING @ 


EASY HANDLING 


CRUCIBLES AND LININGS LAST LONGER 
METAL LOSSES REDUCED 


Hausfeld Melting Furnaces are available in types and sizes for 


all non-ferrous metals and their alloys. Tested before shipment. 


The Campbell-Hausfeld Co. 


200-220 MOORE ST. 
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Metal Melting Furnaces. 
feld Co. 

Cutting Crucible Costs. 
facturers’ Assn. 

Crucible for Non-Ferrous Melting. Elec- 
tro Refractories & Alloys Corp. (4-96) 

Recuperative Open Hearth Furnaces. Fitch 


Campbell-Haus- 
(4-119) 
Crucible Manu- 
(4-36) 


Recuperator Co. (4-101) 
Melting Furnaces. Harvey Furnace Co. 
(4-133) 

Crucible Furnaces. Stroman Furnace & 
Engineering Co. (4-149) 
Side Blow Converters. Whiting Corp. 
(4-153) 


RAW MATERIALS 


Silvery Pig Iron. Jackson Iron & Steel Co. 


(4-126) 


9. Heating * Heat Treatment 


ATMOSPHERES AND GENERATORS 


SO. in Magnesium Industry. Ansul Chemi- 


cal Co. (5-379) 
Anhydrous Ammonia. Armour Ammonia 
W orks. (5-435) 
Pure Carbon Monoxide. Girdler Corp., 
Gas Processes Div. (5-386) 
Control of Furnace Atmosphere. A 
Hayes, Inc. (5-33) 


AUXILIARIES 


Quenching Tanks American Gas Furnace 
Co Bulletin No. 821 is one of a series of 
single sheets, this one describing the con- 
tinuous automatic tank No. 15 with pho- 
tos, diagrams and text. (5-443) 


Furnace Controls. Automatic Temperature 
Control Co., Inc. A 12-page bulletin gives 
much technical information about the com- 
pany’s electrical equipment for fuel-fired 
furnaces, using diagrams and specification 
tables copiously (5-445) 


Infra-Red Drying. Gifford-Wood Co 
Radiant energy for drying and baking are 
dealt with in an 8-page booklet, with pho 
tographs showing the various steps taken 
in the plant using it. (5-442) 


Dry-Ice Cabinet. American Instrument Co 
(5-391) 

Heat-Transfer Equipment. Bell & Gossett 
Co. (5-319) 
Infra-Red Burners. Burdett Mfg. Co. 

(5-427) 

High Temperature Heating Elements. Car 


borundum Co., Globar Div. (5-122) 
Pressed Steel Pots. Eclipse Fuel Engineer- 
ing Co. (5-352) 
Furnace Trays. Fahralloy Co (5-407) 
Atmosphere Indicator. Claua S. Gordon 
Co. (5-437) 
Cold Temperature Processing. Kold-Hold 
Mfg. Co. (5-406) 
Oil Burners. National Aircoil Burner Co., 
Inc. (5-436) 


Heat Exchanger for Metallurgical Opera 


tions. Niagara Blower Co (5-293) 
Sub-zero Chest. Revco, Inc. (5-350) 
Furnace Door Hoists. Fred J. Ryan Co 

(5-333) 
Carburizer Screening Machine. Thurnet 

Engineering Co. (5-419) 
Infra-Red Lamps. Wabash Photolamp 

Corp. (5-404) 
BATHS AND COMPOUNDS 
Balanced Carburizing Baths. American 

Cyanamid & Chemical Corp. (5-135) 


Carburizers, Salts, Quenching Oils, Drawing 
Compounds, Etc. E. F. Houghton & Co. 
(5-380) 
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BURNERS 


Burners. Bloom Engineering Co. A series 
of single sheet bulletins are assembled 
under one cover, describing the Bloom long 
flame burners, as well as emulsion type 
oil burners, nozzle mix burners, etc. 
(5-439) 


Infra-Red Ray Burner. Carbomatic Corp. 
(5-398) 
Controlled Luminous Flame for Billet 
Heating Furnaces. Morgan Construction 


Co. (5-147) 
ELECTRICAL HARDENING AND HEATING 


Electric Forging Heaters. American Car & 


Foundry Co. (5-23) 
Industrial Electric Heating. General Elec- 
tric Co. (5-301) 
Induction Heating Equipment. Induction 
Heating Corp. (5-226) 
High Frequency Converters. Lepel High 
Frequency Laboratories, Inc. (5-124) 


Induction Heating Furnaces. Robinson In- 
duction Co. (5-387) 


FURNACES 


Small Work Furnaces. Mahr Mfg. Co. Bul- 
letin No. 260, 2 pages, describes these 
furnaces in 8 sizes for tool and die shops, 
research laboratories, etc. It deals with 
construction, firing, door and controls. 
(5-444) 
Gas Carburizing Furnaces. Surface Com- 
bustion Div., General Properties Co., Inc. 
Batch-type furnaces are dealt with in a 
4-page folder, illustrated with photographs 
and graphs. (5-431) 


Carburizing Gears. Ajax Electric Co., Inc. 


(5-399) 
Electric Pot Furnaces. American Electric 
Furnace Co. (5-97) 


Furnaces and Furnace Equipment. Amster- 


Morton Co., Inc. (5-256) 
Blowerless Furnaces. Baker & Co., Inc. 
(5-168) 

High-Speed Steel Furnace. Bennett In- 
sured Steel Treating Co. (5-310) 
Industrial Furnaces. Chicago Flexible 
Shaft Co. (5-159) 


Controlled Atmosphere Furnaces. Delaware 


Tool Steel Corp. (5-430) 

Industrial Furnaces. Dempsey Industrial 

Furnace Co. (5-365) 
Heat Treating Furnaces. Drever Co. 

(5-258) 

Bright Annealing. Electric Furnace Co. 

(5-44) 


A. F. Holden Co. (5-409) 
Charles A. Hones, Inc. 
(5-426) 

Heat Treating and Laboratory Furnaces. 


Pot Furnaces. 
Gas Equipment. 


K. H. Huppert. (5-303) 
Industrial Gas Furnaces. Johnson Gas Ap- 
pliance Co. (5-189) 
Heat Treating Furnaces. Lindberg En- 
gineering Co. (5-369) 
Bright Gas Carburizing. Lithium Corp. 
(5-211) 

Annealing Machines. Morrison Engineer- 
ing Corp. (5-372) 


Heat Treating Furnaces for Defense. R-S 
Products Corp. (5-244) 
Electric and Fuel Car-Type Furnaces. W. 


S. Rockwell Co. (5-298) 
Gas-Fired Oven Furnaces. Rolnick Testing 
& Mfg. Co. (5-175) 
Heat Treating Furnaces. Salem Engineer- 
ing Co. (5-341) 
Bright Annealing Metal Strip. Sargeant & 
Wilbur. (5-200) 


Clean Hardening for High-Speed Tools. 
Sentry Co. (5-202) 
Tool Room Furnace. Harold E. Trent Co. 
(5-424) 

Electric Salt Bath Furnaces. Upton Elec- 
tric Furnace Div., Commerce Pattern 
Foundry & Machine Co. (5-295) 
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Induction Heating Units. Van Norman 


Machine Tool Co. (5-396) 
Heat Treating Furnaces. Vulcan Corp. 
(5-368) 

OVENS 
Indirect Air Heaters, Despatch Oven Co. 
(5-338) 
Near Infra-Red Process. Fostoria Pressed 
Steel Corp. (5-251) 


Convection-Heated Ovens. Industrial Oven 


Engineering Co. (5-429) 
PROCESSES 
Surface Hardening Stainless Steel. Indus- 
trial Steels, Inc. (5-422 


6. Refractories ; Insulation 


Furnace Wall Coatings. Armor-Clad Co. 
A refractory for use in laboratories, metal- 
lurgical plants, industrial plants and on 
the high seas is treated in an 8-page, il- 
lustrated booklet, where word messages are 
briefly given. (6-126) 


High Temperature Mortar. Ironton Fire 


Brick Co. Ironton “‘Alset’’ mortar for boil- 
er settings, forging furnaces, steel mill fur- 
naces, annealing ovens, etc. is presented 
in a 4-page folder. 


(6-128) 





world. 


In the past, time was valued only in 
dollars and cents. Today the war has 
forced time lost to be measured in 
lives lost on the battlefronts of the 


Every minute gained in our production = — 


system means saving a soldier’s life. 


STYLE II 


KENNAMETAL steel-cutting carbide tools have met 
this demand for faster, greater production. These tools 
bore, turn, and face steels faster than ordinary carbides. 
KENNAMETAL can cut hard welds and has sufficient 
strength to take jump cuts efficiently. 


To step up your plant’s production on steel-cutting 
operations — get KENNAMETAL, the All-American 


Carbide. 


Write today for your copy of KENNAMETAL Catalog 
43B. It contains information on KENNAMETAL steel- 


cutting Carbide Tools and Blanks. 





KENNAMETAL “xe. 





158 Lloyd Ave., Latrobe, Pa. 








Trode Mark Reg. U. $. Pet. OF. 


Foreign Sales: U. S. STEEL EXPORT CO., 30 Church St, New York 
(Exclusive of Canade and Great Britain) 
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Refractories and Insulations. Refractory & 
Insulation Corp. Bonding cements, cast- 
able cements, ramming materials, as well as 
blanket, black, plastic and loose fill insula- 
tion are described in a 4-page folder, 
closely packed with reading. (6-127) 


Heat Insulation. Baldwin-Hill Co. (6-99) 
Basic Refractories. Basic Refractories, Inc. 


(6-59) 

Plastic Super-Cement. Botfield Refractories 
Co. (6-94) 
Refractory Coating Material. Brickseal Re- 
fractory Co. (6-67) 
Masonry Saw. Clipper Mfg. Co. (6-82) 


Flux Resistant Refractory. Corhart Refrac- 


tories Co. (6-95) 
Coating for Firebrick. Federal Refractories 
Corp. (6-118) 











Refractories Maintenance Coating. A. P. 
Green Firebrick Co. (6-70) 

Pocket Cost Calculator for Refractories and 
Insulation. Illinois Clay Products Co. 


(6-57) 

Asbestos and Magnesia Products. Keasbey 
& Mattison Co. (6-113) 
High Temperature Cement. Laclede-Chris- 
ty Clay Products Co. (6-92) 
Hiloset, a Mortar. Mexico Refractories Co. 
(6-83) 

Super-Refractories Products. Mullite Re- 
fractories Co. (6-75) 
Brick Linings. Plibrico Jointless Firebrick 
Co. (6-124) 
Insulating Refractory Concrete. Quigley 
Co., Inc. (6-18) 
Super Refractories. Charles Taylor Sons 
Co. (6-16) 








—is a responsibility of the present. Answers to re- 
quirements unpredicted a few years ago have been 
found in new alloys, new metals and new methods. 
New problems have been solved years ahead of time 
and the results are scheduled to play an important 
part in the world of tomorrow. These new develop- 
ments have challenged the efficiency of foundry 
equipment and layout, outmoding old standards. 


Pioneering new and higher standards that are “cast- 
ing the future” Fisher has met the challenge to the 
point that you would not recognize the Fisher family 


Present your Foun- 
dry Equipment and 
Layout problems to 





Fisher. Write for 
complete informa. 
tion. 
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ishe% FURNACE COMPANY: 


of furnaces of today compared to the best available a 
few short years ago. 


The result is an entirely different approach to quality 
and quantity of production with significant improve- 
ment in economy and convenience of operation. 


N. Wolcott Ave., Chicago, Illinois 





Silica Tubing and Rod. Thermal Syndi- 


cate, Ltd. (6-103) 
Fire Brick. Walsh Refractories Corp. 
(6-123) 





7. Welding 





BRAZING AND SOLDERING 


Silver Flux. Scaife Co. Scaiflux 21, a 
flux for silver alloy brazing, is described 
in a 2-page sheet, giving general infor- 
mation and presenting four typical case his- 


tories. (7-224) 
Solders. Alpha Metal & Rolling Mills, 
Inc. (7-184) 


Welding, Brazing Aluminum. Aluminum 
Co. of America. (7-192) 
Flux for Low Temperature Brazing. Handy 
& Harman. (7-119) 
Solder for Aluminum and Its Alloys. Metal- 
loy Products Co. (7-125) 
Silver Brazing Alloy. Sherman & Co. 
(7-176) 
Special Chemi- 


(7-67) 


Soldering, Brazing Flux. 
cals Corp. 


ELECTRIC ARC WELDING 


Welding Electrodes. Air Reduction Co 
A comparative index of electrodes in tabu- 
lar form is given in a 4-page folder. It de- 
tails the principal AWS and ASTM classi- 
fications, and includes the products of 20 
leading manufacturers. (7-215) 


Welded Gun Carriages. Jaures F. Lin- 
coln Arc Welding Foundation. ‘Rede- 
signed 40-mm. Anti-Aircraft Gun Car- 
riages”” is the title of a repiiit, 11 pages, 
from an article in the “Welding Journal,” 


by Dr. John L. Miller. (7-219) 


Welded Bases for Machines. Lincoln Elec- 
tric Co. A streamlined welded steel base 
for small machines is described in a 4- 
page folder, with copious diagrams to aug- 


ment the text. (7-225) 
A-C Welders. Allis-Chalmers Mfg. Co. 
(7-214) 
Arc Welding. Ergolyte Mfg. Co. (7-213) 
Arc Welder for Thin-Gage Metals. Gen- 
eral Electric Co. (7-113) 
Arc Welding Equipment Design. Har- 
nischfeger Corp. (7-183) 
Arc Welders. Hercules Electric & Mfg 
Co., Inc. (7-161) 


Stainless Electrodes. McKay Co. (7-174) 


FLAME-PROCESSING 


Burning. National Cylinder Gas Co. Close 
tolerance shape cutting with the National 
Type J cutting machine is described in a 
6-page folder. There are several illustra- 


tions of the machine in action. (7-227) 
GAS WELDING 
Low Temperature Welding Alloys. Eutec- 


tic Welding Alloys Co. A welding chart 
gives many details in tabular form, such as 
metals on which to use, physical proper- 
ties, color match, corrosion resistance, pro- 
cedure information, etc. (7-223) 


Oxy-Acetylene Welding. International 
Acetylene Assn. A 20-page bulletin, en- 
titled “Handbook for the Welding and 
Cutting Operator,”’ is interestingly present- 
ed in a question-and-answer form. (7-212) 
ALLOYS 


METALS AND 








Charts for Welders. Victor Equipment Co. 
Two handy pocket-size charts present in 
tabulated form such items on cutting and 
welding as metal thickness, tip and drill 
sizes, Oxygen pressure, consumption, gas 
pressure, acetylene cu. ft. per min., etc. 


(7-222 
RESISTANCE WELDING 


Resistance Welder Control. General Elec- 


tric Co. (7-150) 
Spot and Seam Welders.  Sciaky Bros. 
(7-163) 

SUPPLIES 
Welding Positioners. Bentley Weldery, 
Inc. (7-217) 
Welding Positioner. Cullen-Friestedt Co. 
(7-68) 
Fluxes. Krembs & Co. (7-221) 


Welding Positioners. Lyon-Raymond Corp. 
(7-216) 


THERMIT WELDING 
Explosive Rivets. E. 1. du Pont de Ne- 











mours & Co., Inc., Electrochemicals 
Dept. (7-205) 
. ) 
8. Metal-Working | 

FORMING 


Colloidal Graphite. Achesen Colloids 
Corp. A _ single sheet deals with the 
treatment with ‘dag’ colloidal graphite 
of piercer’s tools and dies used in metal- 
forming operations. (8-286) 
Aircraft, Etc. Dies. Algoma Products. 
Template dies, made from templates fur- 
nished by the customer, are described in a 
4-page folder, one page being devoted to 
text and the rest to illustration. (8-291) 


Hydraulic Presses. Anderson Bros. Mfg. 
Co. A single page deals with the HP- 
010 hydraulic hand press of 20,000-lb. ca- 
pacity, containing text, photographs and 
specification tables. (8-279) 
Dies for Drawing Wire, Etc. Carboloy 
Co., Inc. A cemented carbide die manual 
and catalog, 32 pages, is announced, cov- 
ering standard and special dies for draw- 
ing wire, bar, tubing and sheet metal. In- 
cluded are detailed recommendations on 
die shapes and die room accessories. 
(8-280) 
Self-Contained Hydraulic Presses. Bald- 
win-Southwark Div. (8-65) 


Hydraulic Press. Hydraulic Press Mfg. Co. 


(8-140) 

Metal Extrusion Press. Hydropress, Inc. 
(8-210) 

Extrusion Presses, Etc. John Robertson 
Co., Inc. (8-268) 


Extrusion Presses. Schloemann Engineer- 
ing Corp. (8-306) 
Turret Punch Presses. Wiedemann Machine 
Co. (8-213) 


FORGING 


Helve, Etc. Hammers. C. C. Bradley Co. 
There are several single sheet pieces with 
photos, text, specification tables and prices. 

(8-305) 


MACHINING 


Cut-off Tools. Catskill Metal Works, Inc. 
A 2-page sheet presents the abrasive tool 
for tool steel, cold rolled steel, high-speed 
steel, cast iron, etc. (8-303) 
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Machine Tool Control. 
Duplicator Co. This 16-page, 3-color 
broadside shows how the ‘“Duplimatic”’ 
provides full automatic control to put in- 
tricate milling, turning, etc. operations on 
a high-speed production basis. (8-298) 


Finishing Machines. Hammond Machinery 
Builders. A 6-page folder describes O.D. 
cylindrical grinding, polishing and buffing 
machines, illustrations depicting both the 
machines and the finished product. (8-296) 


Shell-Making Tools. Hepburn American 
Co. Single-purpose machine tools for the 
manufacture of 2 to 12 in. shells, with 
many illustrations, are portrayed in a 26- 
page booklet. (8-281) 


Detroit Universal . 


Cemented Carbides. McKenna Metals Co. 
A descriptive catalog is concerned with 
milling metals with cemented carbides, and 
is entitled: “Specialized Milling with Gray- 
son-Kennametal Milling Cutters.” (8-301) 


Power Tools and Welding Equipment. 
Montgomery Ward & Co., Inc. This is 
a 50-page catalog of a prominent mail 
order house, showing many tools for the 
home or other small shop, well illustrated 
and tersely described. (8-284) 


Hand Stoned Cutting Tools. Behr-Man- 
ning Div., Norton Co. An interesting 12- 
page booklet presents an argument for 
giving a final edge to milling cutters with 
oil-stones. (8-295) 


METAL RECLAMATION 
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COARSE METAL 


For the recovery of metal from brass 
ashes, slag and floor sweepings. 


The plan shown here is especially suited to the small 


plant! 


It is simple. 


Can be operated by unskilled labor. 


Recovery and saving is unusually high for the capital 


investment. 


Write for Bulletin 8-A. 
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Purifying Cutting Oil. Sharples Corp 
This 12-page booklet, artistically present- 
ed, tells why purification is necessary and 
then explains how the “Super Centrifuge” 
works. (8-297) 


Punching and Notching Equipment. 
Wales-Strippit Corp. After 2 pages of 
general information, this 8-page booklet is 
devoted largely to photographs and brief 
text. (8-300) 


Milling Attachments. Fray Machine Tool 


Co. (8-267) 
Dressing of Abrasive Wheels. J. & S. Tool 
Co. (8-270) 

Planetary Milling. Plan-O-Mill Corp. 
(8-266) 


Cutting Oils and Industrial Lubricants. D 


A. Stuart Oil Co., Ltd. (8-91) 
Cutting Fluids. Tide Water Associated Oil 
Co. (8-274) 
Filters for Lubricants. U. S. Hoffman 


Machinery Corp., Filtration Div. (8-125) 
Metal-Cutting Bandsaw. Universal Vise & 


Tool Co. (8-283) 
Carbide Tool Grinders. Willey’s Carbide 
Tool Co (8-289) 
ROLLING 
Fine Wire Flattening Mill. McWilliams 
Mfg. Co., Inc. (8-250) 
Turks Head Standard Machinery Co. 
(8-192) 


For 24-Hour Service on 











Cast them with J-M Firecrete 


FOR SERVICE WITHIN 24 HOURS, 
you can cast furnace doors and 
linings, baffle tile, burner rings, 
pipe linings and special shapes 
when you need them—right in 
your own plant. Mix with water 
on the job. Firecrete provides neg- 
ligible drying and firing shrinkage. 
Unusually resistant to spalling. . 
assures long, efficient service with 
minimum maintenance. 


TA ry 
JM 


oy 
=) 
No 


™JOHNS-MANVILLE. it 


_ The Standard in Ca 


FIRECRETE IS FURNISHED IN 
THREE TYPES. Standard Fire- 
crete, for temperatures up to 
2400° F.;H. T. (High Temperature) 
Firecrete, for temperatures up to 
2800° F.; and L. W. (Light Weight) 
Firecrete, for temperatures up to 
2200° F. For details on these three 
materials, write for brochure 
RC-13A. Johns-Manville, 22 East 
40th Street, New York, N. Y. 








METAL POWDER PROCESSING 
Presses for Powdered Metals. Kux Ma 


chine Co. (8-62) 
Batch Mixers. Lancaster Iron Works, Inc 
(8-129) 

Metal-Powder Mixers. Patterson Foundry 
& Machine Co. (8-114) 


Powder Metallurg) Presses, Molds r. J 


Stokes Machine Co. (8-54) 
RIVETTING 
Blind Rivets. bB. F. Goodrich Co. The 
‘Rivnut,” an internally threaded and coun 


terbored tubular rivet that can be headed 
blind, is described in a 12-page artistic 
pamphlet, abounding in diagrams and 
specification tables. (8-302) 


9. Cleaning + Finishing 


CLEANING 


Vapor Cleaner. Circo Products Co. This 
4-page folder describes the Dee Tee vapor 
cleaner for internal degreasing and drying. 
designed originally for cleaning and thaw 
ing differentials, etc. of automobiles. 
(9-296) 
Electro-Cleaning. MacDermid, Inc. ‘Ano 
dex,’’ a reverse current process of cleaning 
prior to finishing or plating is described 
in a 4-page folder, temperately illustrated 


(9-293) 
Acid Rust Solvent. Nielco Laboratories 
Two data sheets describe No. 1923, a metal 


cleaner for ferrous metals and galvanized 
sheets. (9-290) 


Steam-Detergent Cleaning Oakite Prod 
ucts, Inc. A 24-page pocket booklet tells 
how this cleaning method is used in metal 
working and other industries. There are 
plenty of action pictures, and a wide variety 
of uses is outlined. (9-304 ) 


Sodium Silicate. Philadelphia Quartz C 
‘lwo pages are devoted to promoting s 

im silicate for use in the metal industr\ 
ind elsewhere, this being designated Vo 
3, No. 7. (9-291) 


Blast Cleaning. Ruemelin Mfg. Co. This 
8-page bulletin has much condensed ir 
formation about blast cleaning cabinets 
with numerous photos and _ specification 


tables. (9-271) 
Degreasers and Cleaners. Colonial Alloys 
Co., Technical Processes Div. (9-286) 
Airless Blast Cleaning Dreisbach En 
gineering Corp. (9-229) 
Metal Washing Machines. Howard En 
gineering & Mfg. Co. (9-305) 


Dust Collecting 
Equipment Corp 


Industrial 
(9-184) 


Equipment 


Metal Cleaning Magnus Chemical Co 


(9-282) 


Cleaning Compounds. Magnuson Products 


Corp. (9-254) 


Metal Washing Machines 
Machinery Co., Inc. 


Metalwash 
(9-306) 


Heavy Dut) Cleaning of} Ferrou Metal 


Pennsylvania Salt Mfg. Co (9-129) 
Cleaning Equipment for Metal N. Ran 
sohoff, Inc (9-230) 


Rolock, Inc. (9-214) 


Processing Carriers. 
& 


Metal Cleaner. Turco Products, Inc. 
(9-198) 

Abrasive Cleaning. Vapor Blast Mfg. Co. 
(9-166) 
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CHEMICAL TREATMENTS 


Deoxidizing Steel Shell Cases. American 
Chemical Paint Co. A 4-page folder and 
two data sheet inserts describe ‘‘Deoxidine 
No. 170" for preparing shell cases for 
varnish and paint finishes. (9-298) 


Anodizing Aluminum. Mutual Chemical 
Co. of America. Performing this with the 
chromic acid process is the subject of a 
22-page booklet, with text, tables, graphs 
and diagrams. A list of the company’s 
products is in the back. (9-302) 


Black Oxide Finish. Puritan Mfg. Co. 
A 4-page vest-pocket folder deals with 
“Pur-Blac” for iron and _ steel surfaces, 
all text, no illustrations (9-307) 


ELECTROPLATING 

Electroplating. W. Green Electric Co. A 
4-page folder describes the Multi-Plater, 
consisting of text, a photo and a page of 
diagrams. (9-300) 


Chromium Plating. Industrial Chromium 
Corp. A 4-page folder, designed for loose- 
leaf binding, Unit No. 100, gives miscel- 
laneous news and facts concerning the com- 
pany and plating. (9-393) 
Copper Plating. United Chromium, Inx 
the Unichrome copper plating process is 
described in a 6-page, novel, pocket-size 
folder, affording 7 minutes of reading. 


(9-401) 
tnodizing Aluminum Rivet Burrell 
Technical Supply Co. (9-285) 


Black Finish for Steel. Du-Lite Chemical 


Corp. (9-244) 
Oxide Finish for Steel. Empire Solvents 
Corp. (9-281) 
Blackening Aluminum. Enthone Co. 
(9-278) 
Black Steel Finish. Heatbath Corp. 
(9-185) 


Chemicals for Protecting and Coloring 
Metal Surfaces Mitchell Bradford 
Chemical Co (9-152) 


METALLIC COATINGS (Non-Electrolytic 


Lead Base Coatings. Carbozite Corp. A 
6-page folder describes several Carbozite 
coatings, including ‘‘Metalead’’ for spray 
ipplication and for use around acids and 
other corrosive chemicals. (9-292) 
Lead Plating. Harshaw Chemical Co. The 
chief topics of this 8-page bulletin are 
suggested uses, solution preparation, 
equipment and procedure, and analyzing the 


solution. (9-294) 
Preparation for Metallizing. Metallizing 
Engineering Co., Inc. (9-239) 


NON-METALLIC AND ORGANIC 
COATINGS 


worrosion Resitstants. Corrosion Control 
Corp. A 4-page folder describes a “‘plas- 
tic suspended in a hydro carbon vehicle.” 
It lists some of the armed service depart- 
ments that use the material, ‘‘Co-Res 
Ce,” (9-280) 


Protective Coatings. Hilo Varnish Corp. 
U. S. Government specification coatings 
have been compiled in 60 mimeographed 
typewritten pages. It pertains to enamels, 
lacquers, varnishes, etc. (9-295) 
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Rustproof Finishes. Truscon Laboratories, 
Inc. Quick-drying Truscon finishes used 
on machinery and metal articles are re- 
ferred to in Vol. 2, No. 12 of “Building 
Maintenance.”’ 
Coatings. Chicago Vitreous Enamel Prod- 


(9-299) 


uct Co. (9-283) 


Rust-Inhibiting Wax Coatings. §. C. John- 


son & Son, Inc. (9-234) 


Heat Resistant Coatings for Steel. M. W. 


Kellogg Co. (9-236) 
High Temperature Coatings. George R. 
Mowat Co. (9-272) 


Infra-Red Coating Standards. Stewart Re- 


search Laboratory. (9-275) 


PICKLING 
Pickling Agent. Monsanto Chemical Co., 


Merrimac Div. (9-63) 













TU hee 


POLISHING 
Polishing Machine. Divine Brothers Co 
A 2-page sheet describes two abrasive belt 


polishing machines, with photos, brief 
text and specification tables. (9-297) 


10. Testing - Control 


CONTROL INSTRUMENTS 


Tachometers. James G. Biddle Co. The 
Jones heavy-duty hand tachometer is por- 
trayed in a 4-page folder, an instrument 
that indicates r.p.m. for many moving 
parts. (10-404) 







Some parts and products joined by the electric furnace copper brazing process— 
assemblies ranging in size from small metal radio tube parts to large automotive 
and refrigerator units are joined neatly, securely and economically by this process 


Design Your Metal Parts 
For Copper Brazing 


Miscellaneous steel assemblies are joined 60 to 75% faster at '/, 
the former labor cost by the copper brazing process 


“Greatly improved results—neater, 


stronger joints—60 to 75% faster, at 


about one-quarter the former labor cost,” that briefly is the report received 
from the production manager of a prominent midwestern plant after in- 
stalling an EF continuous copper brazing furnace for joining some of their 


steel assemblies. 


Within a month after installing their first brazing furnace, a second similar 
but larger furnace was ordered for joining other products—both furnaces 
are now operating side by side, joining all kinds of assemblies—large 
and small—neatly, economically and securely. 


Products difficult or expensive to 
make in one piece can be made in 
several pieces and joined — thus 
not only reducing the cost but ac- 
tually improving the quality and ap- 
pearance. Products requiring several 
stampings joined or requiring screw 
machine parts, forgings~and .stamp- 
ings to complete the unit, can be 
neatly and economically joined right 
in the production line in your shop. 
Strong. leak-proof joints are made 
and the completed unit is discharged 
from the furnace—clean and bright. 


Any number of joints in the same 
product or any number of pieces can 
be joined at one time. The most 
intricate parts or assemblies are 
made to actually “grow together,” 
and joints made which are as strong. 
or even stronger than the original 
parts. 


Investigate the brazing process for 
your products. With slight changes 
in design you may be able to join 
your metal assemblies, neater, cheap- 
er and stronger by this method. 


Send for printed matter showing various types of EF copper brazing furnaces. 


Investigate the Copper Brazing Process for Joining YOUR Metal Parts 


The Electric Furnace Co., Salem, Ohio 
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Pyrometers and Salt Baths. Brown Instru- 
ment Co. A six-page photo-offset booklet 
portrays pyrometer control of high-speed 
salt baths, claiming that radiamatic and 
sillimanite target tubes solve problems of 
couple protection. (10-399) 


Tank Controllers. Plating Processes Corp. 
An 8-page pocket-size folder describes an 
electronic tank controller, which keeps 
tanks at proper level at all times, insuring 
correct operating conditions. (10-400) 


Cooling Controls. Sarco Co., Inc. A 12- 
page bulletin, No. 700, covers self-operated 
temperature regulators and mixing valves. 
It is completely illustrated, and includes 
many typical hook-ups and capacity tables, 
prices, etc. (10-398) 
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The above steel panel was. copper plated 0.0002’ 
thick.” Half was Ebonol “C” treated “and the whole 
panel was oiled. The Unblackened section rusted at 
16 hours and was badlyrusted after 200*hours in 
salt spray. The Ebonol “C” treated half was almos) 
perfect after 200 hours. 


Temperature Control Instruments. Wheelco 
Instruments Co. Bulletin No. Z6200 is a 
condensed catalog, giving prices and short 
descriptions of all Wheelco instruments. 
It also refers to specific bulletins covering 


particular instruments. (10-392) 
Furnace Controls. Bristol Co. (10-346) 
Heat Controls. Burling Instrument Co. 
(10-378) 
Thermostatic Bimetal. W. M. Chace Co. 
(10-387) 


Control Devices for Atmosphere Furnaces. 


Fischer & Porter Co. (10-373) 
Rheostats. Ohmite Mfg. Co. (10-335) 
Thermocouples, Etc. Arklay S. Richards 

Co., Inc. (10-355) 


Indicating and Recording Controllers. C. 
J. Tagliabue Mfg. Co. 
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HARDNESS TESTING 


Micro Hardness Testers. Eberbach & 
Son Co. A 10-page booklet portrays 
an instrument to measure hardness of 
micro constituents of metallic alloys 
Several pages are devoted to directions for 
using this tester. (10-393) 


Hardness Testers. Riehle Testing Ma- 
chine Div., Am. Machine & Metals, Inc. 
A single sheet, one of a series, describes 
the hydraulic Brinell hardness tester, with 
a photo, diagram, text and specifications. 


(10-407) 
Portable Brinell Hardness Tester. Andrew 
King. (10-148) 


INSPECTION DEVICES 

Angle Computer. Angle Computer Co. 
These computers for lay-out of die work, 
survey of castings and inspection of pre- 
cision-machined parts are described in a 6- 
page folder, profusely illustrated and pleas- 
ing to the eye. (10-396) 
Scales. Detecto-Gram Scales Div., De- 
tecto Scales, Inc. A single sheet describing 
the industrial fan scale is one of a series. 
Some models have two scales, the second 
to weigh by the metric system. (10-406) 
Electric Gages. General Electric Co. “21 
Electric Gages to Aid Production” is an 
8-page article reprint (GEA-3991). It 
describes their functions and has a chart 
showing schematic representations of gage 
circuit applications. Included are _thick- 
ness, magnetic, electrolimit, pressure, strain 
and eccentricity. (10-403) 
Precision Measurement. Jansson Gage Co. 
A 64-page handbook on this subject is de- 
voted to the history of measurement, mak- 
ing gage block combinations, gage block in- 
spection, angle measurement with the sine 


bar, etc. (10-402) 
Surface Smoothness Tester. Brush De- 
velopment Co. (10-192) 
Dial Indicators. Federal Products Corp. 
(10-389) 

pH Meters. Gamma Instrument Co. 
(10-334, 


Electronic Micrometer. Instrument Spec 
cialties Co., Inc. (10-228) 
Magnaflux Corp. (10-288) 
Physicists Re- 
(10-262) 

E. W. Pike & Co. 
(10-345) 
Abrasive Wear Tests. Taber Instrument 
Co. (10-233) 


Magnaflux. 
Surface-Roughness Tester. 
search Co. 


Illuminated Magnifers. 


MECHANICAL TESTING 
Vibration Fatigue Testing Equipment. All 
American Tool & Mfg. Co. (10-388) 


Identifying Steel. American Tubular Ele- 


vator Co. (10-391) 
Testing Equipment. Baldwin-Southwark 
Div. (10-121) 
Physical Testing Equipment. W. C. Dil- 
lon & Co., Inc. (10-227) 
Fatigue Testing Machines. Krouse Test- 
ing Machine Co. (10-201) 
Tensile Testing of Fine Wire. Henry L. 
Scott Co. (10-55) 


METALLOGRAPHIC EQUIPMENT 


Metallurgical Laboratory Equipment. 


Adolph I. Buehler. (10-199) 
Metallurgical Polishing Equipment. Tracy 


C. Jarrett. (10-319) 
Data on Electron Microscope. R.C.A. 
Manufacturing Co. (10-302) 
Metallographic Polishing Powder. Conrad 
Wolff. (10-306) 


METALS AND ALLOYS 




















RADIOGRAPHY 

X-Ray Films. Agfa Ansco. (10-315) 

Protection from X-rays. Bar-Ray Prod- 
ucts. (10-374) 

X-ray Film. Eastman Kodak Co. (10-170) 

Industrial X-ray Units. General Electric 


X-Ray Corp. (10-324) 
Industrial X-ray. Kelley-Koett Mfg. Co., 
Inc. (10-185) 
X-ray Diffraction Tubes. Machlett Labora- 
tories. (10-300) 


X-ray Tubes and Equipment. North Amer- 


ican Philips Mfg. Co., Inc. (10-301) 
X-ray Machine. Standard X-Ray Co. 
(10-299) 
Industrial X-ray Equipment.  Westing- 
house Electric & Mfg. Co. (10-164) 
SPECTROGRAPHY 
Spectrograph Electrode Driller. Jarrell- 
Ash Co. (10-179) 
Universal Spectrophotometers. Wilkens- 
Anderson Co. (10-180) 


LABORATORY AIDS 

Test Chambers. American Coils Co. A 2- 
page sheet presents low- and high-tempera- 
ture chambers with humidity control, the 
text being confined to technical descriptions 
of the equipment. (10-390) 
Metallurgical Laboratory Equipment. Harry 


W. Dietert Co. (10-50) 
Salt Spray Test Equipment. Munning & 
Munning, Inc. (10-395) 


Tl. General 


Water Filters. R. P. Adams Co., Inc. An 
automatic filter for industrial plants, such 
as steel mills, is described by text, pho- 
tos and specification tables in a 4-page 
folder. (11-141) 
Photo Copies. American Photocopy Equip- 
ment Co. A 4-page folder describes a 
machine for making easily and cheaply 
photo copies of blue prints, drawings, pho- 
tographs, letters, etc. (11-139) 
Industrial Chemicals. J. T. Baker Chemi- 
cal Co. This 4-page bulletin consists of a 
price list containing the chemicals used by 
the metal worker. (11-126) 


High Vacuum Pumps.  Beach-Russ Co. 
Rotary-piston pumps are described in an 
8-page folder, catalog No. 75. Besides 
general descriptions, there are graphs on 
absolute pressure and a table of capacities 
and dimensions. (11-136) 
Smoke Neutralizer. Bigelow-Liptak Corp., 
Div. of A. P. Green Firebrick Co. A 
catalog describes unit-suspended walls 
and arches used in flues for harmlessly 
carrying off acid-laden fumes, smoke and 
gases. (11-143) 
Plant Communications. Executone Com- 
munications Systems. A 6-page pocket 
folder describes a two-way communication 
system between busy departments to free 
telephone extensions. (11-144) 
Chemicals for the Metalworker. Glyco 
Products Co., Inc. This is a 112-page 
catalog on solvents, synthetic waxes, emul- 
sifying agents, defoaming agents, etc. The 
important facts, properties and uses are 
listed. (11-137) 


| Please Use the Coupon | 
| on page 397 
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Coolers. Kramer Trenton Co. A 4-page 
folder sets forth the advantages of the Kra- 
mer coolant coolers for use with water, 
brine or direct expansion refrigerant. There 
are diagrams and performance tables. 
(11-138) 


Conditioning Compressed Air. Logan 
Engineering Co. How to clean and dry 
compressed air by centrifugal force is 
shown in Bulletin No. 543, 8 pages, the 
equipment being called “Aridifier.”’ 
(11-134) 


Sub-Zero Refrigeration. Deepfreeze Div., 
Motor Products Corp. This single page 
mailing piece briefly describes the use of 
the minus 120 deg. F. freezer for shrink- 
ing metals for fits. (11-142) 


~ 93 of Oil 


ws Morrison Oven for Paint, 

core and mold baking, 
aluminum aging, stress 
relieving, etc. Tempera- 
ture range up to 600 F. 


ap 
cers- 
~ 5,000,000 


Morrison Duplex 
Type Portable 
small aluminum 


neered oil, gas and electric fired furnaces, and over 


Magnetic Separators and Lifting Magnets. 
Dings Magnetic Separator Co. (11-38) 
Mercury Arc Rectifiers. General Electric 
Co. (11-85) 
Preparing Engineering Reports. Alexander 
Hamilton Inst. (11-113) 


Saving Air. Ingersoll-Rand Co. (11-122) 
Wire Cable Lubricants. Keystone Lubri- 


cating Co. (11-131) 
Vacuum Pumps. Kinney Mfg. Co. 
(11-112) 
Gravity Conveyors. Lamson Corp. 
(11-129) 
Acid Proof Cement. Pennsylvania Salt 
Mfg. Co. (11-71) 
Centrifugal Blowers. Roots-Connersville 
Blower Corp. (11-102) 





Hopper 


Furnace for 


forgings- 


of Morrison | 


now giving complete satisfaction in every type 


industrial service. Many standard types can be 


in four to six weeks—in time to help you lick 


war production difficulties 


Save time and money by pe rmittinygy our enyvinect 


staff co work out your industrial 


heating problems. No charge 


for this service. Write today 


MORRISON 
“NGINEEREY 


MORRISON ENGINEERING CORPORATION 


5005 EUCLID AVENUE 


Associate Companies MORRISON ENGINEERING OF CANADA. LTD. 
eue> 20). bur e), eu. © 200) 


. CLEVELAND, OHIO 


CARRIER ENGINEERING CO. LTL 
LONDON, ENGLAND 
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helps you avoid tool troubles that 


interfere with War Production 


Today, with practically every tool room on 24- 
hour-a-day production, it is vital that tools come 
through heat treating intact and free from any 
condition that might affect the performance of the 
tool. Every die that lets go, every tool that is 
improperly hardened not only means a loss of 
many hours of skilled work, but is a threat to 
production schedules. 


Getting hardening results that assure the kind of 
tools that give longer uninterrupted production is 
largely a matter of two things. First, having the 
right steel. Second, having complete heat treating 
data. And on each of these points, Carpenter is 
prepared to help you make the most of your tool 


making hours. 


Among the nine Carpenter Matched Tool Steels, 


you are sure to find the steel to best meet most of 
your tool room requirements. And in the Carpenter 
Matched Set Method of tool steel selection you 
have a system for selecting the one steel that is 
best for each tool you make. Thousands of suc- 
cessful applications have proved that the Matched 
Set Method definitely helps to get more productive 


time from tools and machines. 


For help in heat treating the Carpenter Matched 
Tool Steels, your nearby Carpenter representa- 
tive will be glad to give you the benefit of his long 
practical experience. He can render on-the-spot 
service—keep you in touch with our Metallurgical 
Department—and supply you with literature 
packed with helpful information, such as that on 


the opposite page. 














For “Refreshing” Skilled 
mg Tool Makers and Train- 

AG rOOL STD ing New Men. More than 
secs 43,000 copies of this text 
book are now in use. Cop- 
ies are available to tool 
steel users in the U. S. A. 
at cost, $1.00 — $3.50 else- 


where. 


For Tool Room Foremen and 
Tool Hardeners. A 167-page 
manual with a comprehen- 
sive explanation of the 
Matched Set Method of Tool 
Steel Selection, detailed heat 
treating data and hardening 
instructions. Free to tool 
steel users in the U.S.A. 
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Quenching is one of the most important—and perhaps 
least understood steps in the heat treating operation. Any- 
one who has ever seen a piece of hot tool steel disappear 
into a quenching tank, and come out cold a few seconds 
later can appreciate how difficult an operation it is to 
study. However, when he further considers that it is at this 
stage that the steel hardens—and further, that warpage, 
size change, cracking, internal strains and soft spots are 
all dangers of improper quenching, he gains some idea 
of its importance. 


There are possibilities in the quench tank that the hardener 
does not always realize. It is common knowledge that 
quenching produces internal strains in a piece of steel— 
forces that are sometimes powerful enough to smash a piece 
of hardened steel whose strength may measure close to 
400,000 lbs. per sq. in. If forces of this magnitude can be 
developed in quenching, it is worthwhile to devote some 
effort to making them usefu/ instead of destructive. Here are 
the four fundamental laws of quenching: 


LAW NO. 1~—Steel is stronger cold than hot. Every- 
one knows that steel is easier to bend, shape or deform when 
it is hot. Therefore, when hot steel comes into conflict with 
cold steel, the cold steel always wins. (This law explains 
why a steel rod quenched horizontally will warp 
upward at the ends.) 


LAW NO. 2-Stee! expands when heated and con- 
tracts when cooled. This is illustrated by the solid curve in 
the chart, which shows the behavior of a piece of high car- 
bon tool steel heated and cooled slowly in a furnace. Start- 
ing at room temperature, the steel gradually expands up 
to about 1350°F. when it will be about .010” longer per inch 
than it was when it started. Here, it reaches the critical 
point, and while going through the critical, it shrinks some- 
what. Above the critical, it continues to expand at a more 
rapid rate. 


On cooling slowly, it shrinks until it reaches about 1310°F. 
expands while going through the critical and then shrinks 
back to its original size as room temperature is reached. 
(The importance of this law is obvious — since, if dif- 
ferent parts of a tool are not cooling at the same rate, 
stresses will be set up in proportion to the difference 
in cooling rates.) 





LAW NO. 3-Some tool 


steels increase in volume when :« 
hardened. This is particularly true 
of water-hardening tool steels. They 
actually increase in size all over— 
just as water expands when it 
freezes. The dotted line in the chart 
shows the approximate course 
through which carbon tool steel 
would travel if it were quenched 
instead of being cooled slowly. It 
would continue to shrink (without 
any critical point interruption) to 
some temperature in the neighborhood of 500°F. As it cooled 
below this temperature, it would expand until it would 
finally be about .003”’ per inch longer than it was when 
it started in the annealed condition. (This law explains 
why some tools change size in hardening and why 
some break in the quenching bath. Size change as 
such is not necessarily disastrous, but if the volume 
change in part of the tool differs greatly from that in 
an adjacent part, cracking may result.) 






































LAW NO. 4~—A1) steels when stressed under the 
elastic limit have the same elastic properties—regard- 
less of composition or heat treatment. This may seem 
impossible, but it is true nevertheless and has been demon- 
strated many times. All steel, regardless of its analysis 
or heat treatment will stretch exactly .00l" per inch under 
a load of 30,000 lbs. per sq. in. (This law makes possible 
the measurement of internal stresses in a piece of 
quenched tool steel, by simply measuring the amount 
of distortion. By such a study it is possible to obtain 
information to control the quenching operation so as 
to minimize warpage and breakage.) 


Much helpful information on quenching, like that above, 
is contained in “Tool Steel Simplified”. It is only a 
small part of the hundreds of pages of practical infor- 
mation on every phase of tool making given in the 
book. You can put all its useful facts to work in your 
tool room by making copies available to your tool room 
men. “Tool Steel Simplified” is available at cost— 
$1.00—in the U. S. A. 


( arpenter MATCHED 


BRANCHES AT Chicago, Cleveland, Detroit, Hartford, 
St. Louis, Indianapolis, New York, Philadelphia 
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Be sure to segregate your alloy scrap 


Information supplied by an Industrial Publication 


Careful segregation and identification of alloy iron 
and steel scrap should be standard procedure in 
every plant collection program. 


1. It helps conserve essential, scarce alloying 
elements. 


2. It helps eliminate wasted time, material and 
effort in the steel mills. 


Alloying elements such as cobalt, molybdenum, 
nickel and tungsten are readily recoverable from 
scrap. If their presence in a lot is known, the scrap 
can be used in making up a charge of alloy steel of 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


the same or similar analysis. The amount of alloying 
elements that must be taken from stock is reduced. 

But, if, through lack of segregation, alloy scrap gets 
into a charge where no alloys are wanted, such as a 
plain carbon steel, the alloying elements are utterly 
wasted. It is also possible that the heat itself will be 
lost because of failure to meet specifications. 

The difficulties of scrap segregation increase with 
every handling. The source is the best point for segre- 
gation. Comparatively little time and trouble taken 
there will save a great deal of trouble and wasted time 
at the mill. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED @ 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 


AND ALLOYS 











ww 








ng ee 














Equipment e Finishes @ Materials « Methods ¢ Processes @ Products 


Alloys © Applications ¢ Designs ¢ People © Plants © Societte: 


New Electric Salt Bath Furnaces 


A revolutionary advance in the design 
and manufacture of internally-heated elec- 
tric salt bath furnaces, which eliminates 
the need of changing electrodes, improves 
ethiciency, and permits hardening of tools 


of extreme length, is announced by Upton 


Electric Furnace Div., Commerce Patter) 
Foundry & Machine Co., 7450 Melvill 
Detroit. 


It is impossible for work to be burned, 
starting is faster, hold-over is cheaper, and 
small production treating of small tools 
is more uniform, accurate and cheaper. 
There is positive and uniform circulation 
of salt throughout the bath. 

Called the ‘“Sealed-Electrode’ design, 


its success lies in the method of sealing 
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the electrodes through the sides of the 
furnace so that the electrodes can be lo- 
cated beneath the surface of the salt or 
at the bottom of the pot, 


none of the heated portion exposed to the 


extreme with 


alr, 


The only portions air-exposed are cooled 
by circulating water and held at body tem 
oxidation. The 
built to any 


perature, hence with no 


furnace can be reasonable 
depth without any increase in the area be- 
ing required. Thus, a built 
37 in. deep, with area of 9 x 9 in. Tools 
of extreme length, blades, 
broaches, etc., can be suspended vertically. 

Between 1200 and 2500 deg. F. 
can be used with Upton 
control. Pots are 


furnace was 


such as saw 


they 
heat measuring 

Furnaces can 
enough salt to 
the tools, with only 5 in. of. salt 
hold the furnaces Only 
3 in. is ample for starting. 


ceramics. 
be operated on merely 
heat 


needed to over 


In the photograph, electrodes are shown 
with transformer leads and cooling water 
inlet and 


overflow connections. 


Unique Rivet Control System 


Employment of physically-handicapped 
workers to control all handling of warplane 
rivets has caused a_ tremendous 
salvage operations at the Columbus plant 
of Curtiss-Wright Corp. The method has 
reduced to 4 per cent the number of rivets 
going into salvage operations. Tons of 
rivets are handled. Thus, 125,000 are in- 
stalled in each Helldiver. 


slash in 


They sort rivets of 1900 different lengths 
and sizes, supervise departmental rivet re- 
frigerators, and keep workers’ individual 
portable ice boxes supplied with dry ice. 
They 
Ice boxes. 

When workers previously helped them 
they took too many out at a time, 
the rivets warming up and becoming too 
age-hardened to be driven without crack 
ing. Previously, too, ice boxes were not 
kept at the temperature, hence 
spoiled.” 

They rivets that have become hot 
and hard and return them to the _heat- 
treat department. Many of these handi- 
capped people never had 


pass out the proper number from 


selv es 


correct 


sort 


jobs before. Be- 





cause of the confidence gained, several have 
risen to higher positions. 

In the accompanying photograph are two 
handicapped workers, preparing a bag of 
sorted rivets for delivery to the heat-treat 
department. In one case it is the loss af 
the right arm; in another, a crippled left 
hand. 
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UNIFORMLY 
CLEANED... 


INSIDE AND OUT -- INCLUDING 
DEEP POCKETS AND RECESSES - - 
IN HALF FORMER CLEANING TIME 








HEAVY CAST STEEL VALVES—trom the largest to the 
smallest sizes—with tough, thick walls for very high pres- 
sures—present a real tough cleaning problem. Sand, and 
scale from annealing, deeply embedded in deep pockets 


and recesses, must be removed from surfaces hard to reach. 


A valve manufacturer known for his fine products throughout 
the world, solved this tough cleaning problem with a series 
of five Pangborn Air Blast Cleaning Rooms and two twenty- 
eight cubic feet capacity Airless ROTOBLAST Barrels. The 
valves are given a rough cleaning in one of the Blast Rooms— 
then a second blasting in the ROTOBLAST Barrel for the 
thorough scouring of valve faces and interior surfaces. 
Results, in the operator’s words, are “the prettiest, cleanest 


castings you ever saw. 


me) ar And— PRODUCTION is speeded up— 
| ane COSTS are down — castings are delivered 
on time, UNIFORMLY CLEANED. 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AMD BLAST CLEANING EQUIPMENT 


eNy (ej -1e) 4, ee) ite) 7 wile), Be VCs }3te). |. ae len 
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D.C. Welder Calibration Plate 


A new d.c. welder calibration plate to 


give exactly the right heat across the a 


welding current to the simplest form. 


Calibrated in amperes, it can be used 
with any make of electrode. Compensation 


pintction OF ROT, "lon 


INSTRUCTIONS FOR OUTPUT SETTING 


GSE FOR HIGH VOLTAGE ELECTRODE . GRABE £6020 
ARC VOLTAGE RANGE 24-38 VOLTS 


GREEN | USE FOR MEDIUM VOLTAGE ELECTRODE GRADE E E016 
Ba ARC VOLTAGE RANGE 22-32 VOLTS 


YELLOW | USE FOR LOW VOLTAGE ELECTRODE - GRADE £-6012 . 
Bano ARC VOLTAGE RANGE 20-25 VOLTS 
CONSULT YOUR ELECTRODE SUPPLIER FOR 
PROPER ARC VOLTAGE AND WELDING CURRENT 


Harwiscufecer Corp Micwauxee. Wis, USA 








tor variations in voltage with the amount 


of current or amperes, as required by 


variations in electrode coatings, is attaine: 


by merely turning the one current indicato: 
to the amperage setting desired in eithe: 


the low-, medium- or high-voltage band 

Individual color bands designate the volt 
age ranges All P & H dc. welder 
are now being equipped with ‘Vis 


Mat 1¢ 


@ A simple change in the design ot 

Tocco” induction fixture has made po 
sible a rapid ‘3-in-1" heat-treat operatior 
on diesel engines for army tanks, state 
Ay <2 W ood. chief engineer, Tocco Div 
Ohio Crankshaft Co., Cleveland. On en 


gine balancer shafts, induction treatment 
hardens a bearing surface and a thrust fac« 


while brazing a collar to the shaft, all don 
simultaneously in 41 seconds. 


Two Sizes of Electronic Heaters 


A line of electronic heaters tor higl 
frequency induction heating of metal part 
for brazing, soldering and selective heat 
treating is announced by the Induséria! 


Heating Div., General Electric C 
Schenectady. They are power oscillato: 
that convert 60-cycle power to high-fr 
quency power at 500,000 cycles, one siz 
having a 5 kw. output, the other 15 kw 
Tubes have a life expectancy ot 500 
to 10,000 hrs. 

Among their advantages are: Heating 


is rapid and confined to the desired area 
work can be carried on by unskille 
operators aftet preliminary adjustment: 
have been made; the amount and distri 
bution of heat are controlled accurately 
and automatically; and critical alloy 
steels can be conserved. 


METALS AND ALLOYS 


for each electrode is announced by Har- 
nischfeger Corp., 4400 W. National Ave., 
Milwaukee. Called the ‘Visi-Matic,”’ it 
provides for all variables of amperage and 
voltage coincident to using today’s wide 
range of coated electrodes, and by. its single 
current control reduces proper selection of 


7 hr 
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GILBERT CUMMINS 
AND COMPANY. 
BALTO., MD. 














NGINEERING is fast accepting chrome plating 
as the “‘order of the day,’ in many of Amer- 
ica’s largest war production plants. 


Worn or mis-machined tools, material and equip- 
ment are being salvaged instead of scrapped. A 
multitude of vital parts in planes, tanks, ships 
and communications equipment, subject to con- 
tinuous wear and corrosion are being surface- 
protected by hard chrome plating. 


CONSULT CUMMINS ON YOUR 
PLATING PROBLEMS 


To meet the exacting specifications and required 


es ee oe 
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uniformity so vital in all your plating work, 
Cummins’ method of LABORATORY CONTROL 
assures you of rapid, reliable results. Our LABO- 
RATORY CONTROL method pre-determines the 
plating procedure on each job, thus reducing toa 
minimum any possibility of *‘rejects’? and ‘‘do- 
overs.”” 


Through our LABORATORY CONTROL method, 
successful plating operation is assured throu gh 
the proper coordination of chemicals and proce ss- 
es. It is this scientific approach to your plating 
work that makes the big difference between 
knowing-how and experimentation. 


Our modern plants and facilities can service your 
plating requirements on tools, gauges, dies, etc., 


as well as plating needs in the electronic field. 


Licensee, United Chromium, Inc. 


G/LBERT 


CUMMINS 


AND COMPANY 


Laboratory Controlled INDUSTRIAL ELECTROPLATING 
Executive Offices: 505 WATER STREET, BALTIMORE-2, MD. 
Plants: 2800-02 Frederick Ave., and 505 Water St., Baltimore, Md. 
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parr TAXMENG Won aatin Pease 


War, as in Peace... 


‘CERRO ALLOYS + 


SAVE TIME and CUT COSTS! .. 


— enaghtar Lilet idl oeo ALES 


CERROMATRIX (Melting Temp. 250°F.) For securing punch and die 
parts, anchoring machine parts without expensive drive fits, short run 
forming dies and other metal-working applications. 





CERROBEND (Melting Temp. 158°F.) Used as a filler in bending 
thin-walled tubing to small radii. Easily removed in boiling water. 
Also used for aircraft assembly jigs, templates for forming dies and 
other purposes. 


CERROSAFE (Melting Temp. 190°F.) Used to accurately proof-cast 
cavities such as molds, gun chambers, forging dies, etc., and for many 
similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Re- Inc:; MINNEAPOLIS, MINN., Northern Ma- 
t Works: AN NIA NN... k As- chinery & Supply Co.; ST. LOUIS, MO., Metal 
— en Sonn, SO watag er Goods Corporation; KANSAS CITY, MO., 
sociates; BOSTON, MASS., Jackson Associ- Metal Goods Corporation: NEW ORLEANS. 
ates; PHILADELPHIA, PA., Castaloy Metal LA., Metal Goods Corporation; DALLAS, TEX.. 
Sales Co.; CLEVELAND, OHIO, Die Supply Metal Goods Corporation; HOUSTON, TEX.., 
Co.; DETROIT, MICH., Castaloy Metal Sales Metal Goods Corporation; LOS ANGELES. 
o.; CHICAGO, ILL., Sterling Products Co., CAL., Castaloy Metal Sales Co.; MONTREAL, 
Inc.; MOLINE, ILL., Sterling Products Co., CAN., Dominion Merchants Ltd., LONDON, 
Inc.; MILWAUKEE, WIS., Harry C. Kettleson ENG., Mining & Chemical Products, Ltd 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET NEW YORK CITY 
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‘WE ARE PREPARED 
TO DELIVER 


«st ELECTRO-SALT BATH 
FURNACE 


THE MOST ADVANCED TYPE 

OF HEAT TREATING FURNACE 

USING THE IMMERSED ELEC- 
TRODE PRINCIPLE. 

















FEATURES 
















© Permanent Pot Life—achieved by the * Quick Starting—accomplished by the 
use of a ceramic lining enveloped in a easy, positive shortened circuit method. 


high alloy container. © Variety of Sizes—from one cubic foot 


° Temperature Uniformity — accom- for hi-speed baths, to 500 cubic feet for 
plished by generating the heat at the nitrate baths. 

bottom of the bath. 

e High Efficiency—obtained by matched ® Most Rapid Deliveries — guaranteed 
design of electrodes and transformers. by our exceptional fabricating facilities. 


Send us your heat treating problem for complete suggestions. 











ROLNICK TESTING & MFG. CO. 


1748 NORTH MARVINE ST. PHILADELPHIA, PA. 
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Automatic Plating Tank Controller 


A new automatic tank controller for 
platers and metal finishers has been brought 
out by Plating Processes Corp., Holyoke, 
Mass. It automatically maintains a pre- 
determined solution level, controlling tem- 





perature whether the solution tends to 
heat or cool. 

It is based on a new principle that uses 
a copper inexpensive thermostatic bulb 
for all types of solutions, assuring long 
life of equipment. 

It gives warning signals at the tank and 
in the watchman’s station, and provides 
automatic starting and stopping. It was 
given severe tests before being brought 
upon the market. 


@ To meet the requirements and specif 
cations of the Government for protection 
of all metal parts while in storage or in 
shipment overseas, ‘‘Carbozite Overseas 
Shop Coat’ has been introduced commerci 
ally by Carbozite Corp., 1001 First Na- 
tional Bank Bldg., Pittsburgh. It can be 
applied by brush, dip or spray and dries 
from 15 to 30 min. It is removed easily 
by naphthas when destination is reached 


Metal Plating on Plastics and Glass 


A new process by which plastics, glass, 
or any non-conductor are plated with any 
of the plating metals is announced by 
Precision Paper Tube Co., Special Product: 
Div., 2023 W. Charleston St., Chicago 47 
The sponsors claim that the plating goes 
on the plastics as perfectly and permanently 
as the best in any plated metal. 

Convex and concave surfaces, convolu 
tions, corners and recesses are as_ thor- 
oughly plated as flat or simple round sur- 
faces. It does not crack, chip or peel 
off in severe service. 

Advantages claimed are: Critical and 
strategic metals are conserved, costs aré 
reduced, weight is saved, design can be 
simplified, dimensional stability is in 
sured. Moreover, oils, solvents and mois 
ture cannot be absorbed. Electrolytic cor 
rosion between dissimilar metals is elim- 
inated, and heat resistance is increased. 

It can be used for plating magnetic and 
electric shielding of all kinds. Both rigid 
and pliable types of plastic tubing and 
pipe fittings can be plated. 


METALS AND ALLOYS 
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Drive Wheel Movement Vise 
An all-angle ‘“Drive-Wheel movement’ 


DO YOU vise with three accurate and legible pro- 
tractor dials for horizontal, vertical and 


HAVE A diagonal settings is announced by the Berco 
| Mfg. Co., 429 W. Superior St., Chicago. Products that make 


It is rec ended for inders, drill “ 
ne earasetincest wore ; BETTER castings! 








BRAZING FLUX 
PROBLEM? 


TODAY .. all specifications stress 
quality. Examiners are quick to re- 
ject inferior castings. 


TODAY .. more and more foun- 
dries are using more and more 
| "“Foseco" products. 


THERE'S A REASON! 

















sses, milling machines, magnetic chucks 


tter-grinders and many ther machine 





Its many features include a _ patented 


INVESTIGATE irive wheel motion that gives a 254 in. 
lateral clearance: double swivel construc 


I whic permits any conceivable NOT! 
zontal position; right angle learan 
A ss ' : : : : ; 

which allows perpendicular position with R-6 
| out base obstruction; positive horizontal Meta js ant 

setting for highest 180 deg. accuracy; for Guna 
elimination of excess weight; and im- onzes 

proved construction, resulting in easy han- Br reduces sv'F 

e KevrY 
dling by men or women workers Eliminates gases * Tg other 
° low-holes purities. 
Providing many practical adv: and b a 
g y practical advan. dense + Cleans me 
e 





Secures face 


| tages that speed and simplify ® A list of fluxes. known is A B.C. castings: 


: nd e ong? 
Foundrates, 1s being manufact 1 by tl . 


brazing practice and bring better imertcan British Chemical Suppiies, In 
180 Madison Ave., New York They are 
results, Scaiflux 21 is the answer purifying metals and removing dross, are 
deoxidizing iron and steel melts, improv 
to many vexing brazing prob- ing fluidity and removing the gas; keeping 
tin and zinc in the metal that formerly 
lems. It has been amply tested in went up the stack; and reclaiming alum- 
inum turnings, borings, grindings and 
production work, and found ad- | skimmings. 


mirably suited for industrial use. 
Pressure Joint for Internal Machining 


When machining the inside surfaces of 
internally-cored castings or steel stock, it is 
sometimes difficult to provide cutting oil 
or coolant where the cutting takes place. 
By means of a special rotary pressure joint, 





for jron a t\yid 








made by Johnson Corp., Three Rivers, s Removes “Meh ity- 
Mich., the oil is admitted inside the spin- te gases, increase’ a 
dle of the turret lathe, passing through “Ret slag inclu- cai | proP® 
the spindle directly to the tools at the sions. . Improves machining 
working end. It also washes away most 

of the cuttings and turnings It is esuit- a 

able for other machines handling similar 


THESE and other ‘‘Foseco’’ products 
operations will solve your casting problems quick- 
ly, efficiently. For detailed information 
fe . : write stating nature of problem and 
less type of stuffing box or steam fit, and | alloy you are casting. 


has been used for many years in paper mak- | 
ing and textiles, and more recently in the FOUNDRY SERVICES, INC. 
manufacture of synthetic rubber. Two car- . 
bon graphite rings of special composition 280 Madison Avenue 
eliminate any need for packing, and are New York, N. Y. 

self-lubricating. Pressure itself within the ; 
joint becomes the sealing force. 





This pressure joint iS a completely pack- 





SCAIFE COMPANY 


OAKMONT, PA, 














METALS AND ALLOYS 


Piercer Ripper Blaster 


Back in the pre-war years one automobile maker 
advertised: “Look at all three—then decide.’’ That's 
about what our fighting airmen do when they load 
up 20 mm. aircraft cannon in preparation for trouble. 

They’ve got three choices: a super-tough, super- 
hard, sharp-pointed shell for piercing armor... a 
hollow-pointed shell which mushrooms on impact 
and rips great holes through light fuselages ... or a 
shell packed with TNT that explodes and fills an 
enemy cockpit or engine with ragged chunks of steel. 

Bethlehem is supplying steel for the manufacture of 
all types of shells, in a wide range of sizes from 30 


calibre up to the largest shells used on warships. * 
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SILVER 


BRAZING ALLOYS: 


“Readyflow"—56% Silver—works at 1165 deg. 
—20% Silver—works at 1485 deg. 
Also many other standard and special compositions. 


Of all desired dimensions. 


For use with Silver Brazing Alloys. 





Write for booklet “MA“’ 





The American Platinum Works 
Newark.N.J. 
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HARDNESS 
TESTER tor 
SOFT METALS 
and PLASTICS 


The IMPRESSOR is a 
small, easily-carried in- 
strument which is ex- 
tremely convenient to 
use. By simply pressing 
the spring-loaded in- 
dentor point against 
the surface, the relative 
hardness of the mate- 
rial is immediately in- 
dicated on the dial. 
Comes packed in a fit- 
ted case, as shown 
below, appropriate for 
carrying or storage. 


THE 








For use on aluminum, aluminum alHoys, 
and other “‘soft’’ metals, as well as plastics, 
hard rubber, and the like. Widely used 
in airplane and other war goods plants. 
Complete information and prices will be 
furnished promptly on request. 


Cemented-Carbide Burring Tools 


The first cemented-carbide burring tools 
(rotary files) ever to be produced are ap. 
nounced by Carbur, Inc., Lincoln Park 25, 
Mich. They have cutting teeth that are 
ground from the solid on special machines. 


The cemented-carbide heads are securely 
attached to the steel shanks by a new 
process. 

Tests show they provide at least 5 
times the tool life of high-speed burring 
tools, while an aircraft engine manu! acturer 
claims 100 times longer than steel urring 
tools used on cylinder heads anc crank. 
cases. They speed and make 
ficient burring operations, less rep’ \cement 
is needed, and tool sharpening | uced, 

They are supplied only in ball types 
in ¥% and Y in. sizés (ball en diame 
ters). Shanks are 0.250 in. diam, 
and burring tools are 24% in. ov: -all. 


@ New Grayson-Kennametal mi ng cub 
ters are constructed with sturdy lies of 
Meehanite tipped with Kenname Shock- 
resistance of the body is com! 1 with 
the hardness and strength of K: \nametal 
to produce a rugged tool for rid face, 
side, end, slot and straddle millin: Cutters 
with double negative rake angles ce avaik 
able in grade KM for milling |, with 
positive rake angles in grade 2S fof 
rough milling of cast iron or \4H for 
aluminum-silicon alloys, magnes:um-alume 
inum alloys, brass, bronze, etc 


Magnetic Clamp for Welded Members 


The Sweetland magnetic clamp for poy 
sitioning welded members, designed fF 
shipyards but applicable elsewhere, 1 an- 
nounced by Glenn-Roberts Co., 1009 Fruit 
vale Ave.. Oakland, Calif. The damps 
of compact, light-weight construction. Tt 
is equipped with retractable ball-bearing 
wheels on a ball-bearing swivel. 

With it, tack welds are made directly, 
without the use of saddles, clips or other 
means requiring temporary welds. This 
cuts time two-thirds, does away with chip- 
ping, eliminates saddles, yokes, ett. and 
avoids setting up stresses from temporary 
welds. : 

For fairing deck plates, ome magnet . 


re @f-. 


e 
cs 


placed across the seam to bring plates yor 


the same level. With warped plates, 
single magnet, used with a Johnson 
quickly effects leveling. 
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This Simple 
Principle of 
Design 





eat Control 


iuarantees that 

is Upton = 
lectric Salt 

ath Furnace 


Will Harden this . =. 
4ob soAccurately -= 


that it Will Not Require 
Finish Grinding! 





Commereial Heat 


Treaters Do 
Better Work with 


UPTON Electric 
Salt Bath 


Furnaces 


The three principal problems of 
commercial heat treaters are all 
solved with Upton Electric Salt 
Bath Furnaces and Upton heat 
measuring controls. 


Inexperienced help can now be 
quickly trained in the use of the 
Upton Heat Measuring Control 
to get perfect results, a// the 
time. It tells when the work is 
done. It even signals him when he 
has made an error in timing ad- 
justment. 


Moly steels are easily handled 
with the Upton Electric Salt Bath 
Furnace. During heating the en- 
tire tool is safely submerged in the 
salt. After the tool is removed, 
the salt still coats the surface and 
prevents oxidation. 


Predictable size change is so 
exact—with Upton Electric Salt 
Bath Furnaces: and the Upton 
Heat Measuring Control—that 
finish grinding is entirely elimi- 
nated on many tools—the same 
kind of tools that formerly re- 
quired finish grinding. 

Electrodes for heating the salt 
in the pot are usually placed in the 
diagonally opposite corners of the 
pot—out of the working area. 
These electrodes can be changed 
in a few minutes, without special 
equipment and are usually of low 
cost mild steel. 


The greatest amount of heat is 
generated within the salt near the 
bottom of the pot. The heated 
salt can then rise normally, nat- 
urally and circulate throughout 
the entire bath. (The proof of this 
is the absolute uniformity of work 
—the absence of distortion in 
special tools of large size.) 


Upton Electric Salt Bath Fur- 
naces are available for inspection 
in Detroit under actual Commer- 
cial heat treating conditions. Ask 
for complete information now. 
(To save time, why not give us 
a description of the work to be 
handled?) 


FURNALE DIV. 




































Speaking of women — and who doesn’t 
at times? — Archer & Smith, Lid. (for- 
merly Hub Tool Co.), Lexington, Ky. 


report that women are superior workers 
in their production of precision cutting 
tools. Under direction of highly-skilled 


men, practically all operating employees 
are women. Production men, engineers, 
draftsmen, superintendents, foremen and 


setup men are selected men of exceptional 
skill and experience. 


STKE 


You owe it to your immediate and postwar 
production plans to be fully informed of the | 
versatility of forming ‘metal parts in a hurry | 
by the Spincraft method of Metal Spinning. 


We can't tell you all you should know in 
this space, but a 40 page data book is being 
prepared for just that purpose. You'll need 
this information, so get on the mailing list 
today by writing for Spincraft Bulletin A. 


MILWAUKEE METAL SPINNING COMPANY 


Milwaukee 4, Wisconsin 


Spincraft 


Wilk DO IT” 
Reg. U. S$. Patent Office. 


3508 West Pierce Street 


“ SAILEL 







News of Men, Societies, Meetings and Companies 


Plants and Slants 


Its 70th Anniversary was celebrated in 
June by S. G. Taylor Chain Co., Ham- 
mond, Ind., makers of load and sling 
chains for all industrial purposes, as well 
as tire chains. Members of one family 
have been in continuous and active man- 
agement of the company all these years. 
E. Winthrop Taylor, president, is grand- 
son of the founder. 


The name of the York Ice Machinery 
Corp. has been changed to York Corp., 





following a merger with a subsidiary, the 


York Corp. 


Old industrial ties between the Coopes. 
Bessemer Corp. and 600 former workers 
in armed services are kept fresh by a 
thoughtful ingenious plan. In a carefully 
compiled card-index filing system at the 
company’s Mt. Vernon headquarters, the 
name, rank, address and birth date of each 
employee in the armed services is recorded 
and kept up-to-date. Birthday greetings 
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THE popularity of Stuart's “Super-Kool”’ 
Honing Oils has increased in proportion to the rapid rise of honing 
operations. ‘‘Super-Kool” uniformity and quality insures better hon- 
ing . . . proved advantages and quick availability rule out any 
necessity for hit-or-miss, homemade ‘‘mix-moxes”. Try ‘Super-Kool”’ 
Honing Oils on your honing operations. A Stuart engineer will be 
gicd to help you properly apply them. Ask him to call. 








PER) AG 
Cleaning Compou ads 


Prove these Points— 


PERMAG Compounds are faster in cleaning opera- 
tions as shown by actual tests. 


PERMAG Compounds are thorough in their work: 
they produce chemically clean surfaces on metal— 
and never injure the surface. 


Rejects are reduced to a minimum. There are no 
high cleaning costs when PERMAC does the job. 


When difficult metal cleaning prob- 

lems 

Service of 
men are quickly available to help 
Write or ‘phone. 


Cooperative 
technical 


come up, our 
experienced 


—— a 
War ehouses 
in 
Principal 


PRODUCTS CORPORATION Sigur 


Main Office 50 Court St., Brooklyn, N. Y. 
50 Court St., Brooklyn, N. Y. 
In Canada: Canadian PERMAG Products Ltd., Montreal 


- Toronto 





~ Stuart Oi! 


, Engineerin9 
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with every 
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YO MUCH depends upon the heat treatment 
given magnesium castings! 

American Magnesium foundries they 
cognize this fact to the extent that all 
charges going into the furnaces carry test 
bars representing each batch heat treated. 
It's not enough to trust to skilled workmen 
employing practices backed by more than 
twenty years experience, accurately con- 
trolled temperatures and protective atmos- 
pheres in the furnaces. Those checking 
samples must test ‘‘O. K."’ before the castings 
are approved for shipment. 
Structural properties . 
strength and hardness. . 


. toughness, yield 


MAGNESIUM 


.are improved by. 





leat 











proper heat treatment. Castings supplied to 
you by American Magnesium Corporation 
are heat treated right. Your products have 
the lightness which magnesium alloys give 
them, plus Mazlo dependability. 

American Magnesium Corporation pio- 
neered in controlled atmosphere heat treating 
for magnesium, starting in 1926. Today, all 
our furnaces carry an atmosphere of dry 
sulphur dioxide as protection for casting 
surfaces ..another example of the constant 
drive for higher quality by the makers of 
Mazlo Magnesium Products. Sales Agent: 
Aluminum Company of America, 1710 Gulf 
Building, Pittsburgh, Pa. 


PRODUCTS 
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AMERICAN MAGNESIUM 


CORPORATION 
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A SUPERIOR COPPER 
FOR ALL PURPOSES 
meat: OFHC Copper conforms to the A.S.T.M. Specifications for 


electrolytic copper wirebars, cakes, etc., B5-27 with regard to 
metal content and resistivity, and is free from cuprous oxide. 








Res OFHC Copper is characterized by its freedom from casting 
wae 8 defects and its bar-for-bar uniformity. Its freedom from oxygen 
: * results in great ductility and toughness as evidenced by its 
, : high reduction of area and resistance to impact. OFHC Copper 
: withstands more working in hard condition when tensile 


strength is greatest, making it especially suited for products 
subjected to severe fabricating or service conditions. 


THE AMERICAN METAL COMPANY, LTD. 


6| Broadway. New York. N. Y 


: IF THERE 1S A FLAW 
‘*FLASH-O-LENS”’ 


a 


The new FLASH- 
O-LENS offers 
foundry-men, ma- 
chinists, aon d 
many others en- 
gaged in produc- 
ing metal parts for war contracts an efficient, economical means 
of examining the most minute defects during routine inspec- 
tions. 


FLASH-O-LENS consists of a portable 40x microscope com- 
bined with a perfect source of illumination in one convenient, 
compact unit . . . They are available in several models—pow- 
ered by either standard flash light dry cells or by current from 
any AC or DC outlet—and with a selection of various combina- 
tions of lenses, all interchangeable in the one lens housing. 


Send today for illustrated catalog describing the new FLASH-O-LENS 
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are mailed to each in the form of a cheer. 
ful, 3-color folder bearing a hand-written 
personal message from B. B. Williams, 
chairman of the board. Those within the 
U. S. receive a carton of cigarettes, and 
those overseas some other gift. Besides, 
each receives monthly the “C-B News.” 
The popularity of the program is attested 
by scores of grateful letters. 


Metaliurgical laboratories that were ¢. 
tablished by Sam Tour during the 14 years 
he has been vice president and chemical 
and metallurgical engineer, in charge of 
engineering departments of Lucius Pitkin. 
Inc., now located at 45 Fulton St., New 
York 7, are now operated as the labora. 
tories of Sam Tour & Co., Inc., with main 
offices at 65 Pine. St., New York. Lucius 
Pitkin, Inc. will continue as before as 
analists, assayers, etc., with main offices 
and laboratories at 47 Fulton St., New 
York, 


United States Steel Supply Co., U. §, 
Steel subsidiary, has bought the physical 
assets of Moise Steel Co., Milwaukee. 


Ile Electric Ventilating Co., 59 N. 
Crawford Ave., Chicago, will build a new 
research laboratory building immediately 
west of the present plant. Equipment 
will include latest scientific instruments 
for measuring air, electricity, so light 
and vibration. 


McCulloch Engineering Corp {ilwau- 
kee, maker of superchargers, has een ac- 
quired through cash purchase of of the 
stock by Borg-Warner Corp., Chi go. 


H. K. Porter Co., Inc., Pittsbiicgh, has 


purchased the Quimby Pump ., with 
plants at Newark and New nswick, 
N. J. 

A new blast furnace was bl in June 
18 at the Lackawanna plant, thleben 
Steel Co., with a rated daily acity of 


1200 tons of pig iron. 





Lycoming Div., Aviation Cor;., has st 
up a new $500,000 plant at S. Williams 
port, Pa., to take care of Lycoming’s sub 
contracting work. 

Follansbee Steel Corp. has installed 
14-in. roughing and a 12-in. finishing 
merchant mill for the rolling of alloy and 
tool steel rounds, squares, hexagons, 
tagons and flats. 


Briefs on Associations, 
Promotions, Education 


The 25th annual National Metal Com 
gress will be tailored to wat conditions. 
Instead of a grand exhibition in some 
large public hall, War Conference Dis 
plays will be held in special rooms # the 
Palmer House, Chicago, the week of Oc 
18. 1943. These rooms will accommodate 
light equipment and metal parts. Manu: 
facturers are being urged to use mode 
moving pictures, photographs and [iter 
ture to present new developments to 
industry. The entire congress 
turned to the increase of wat P 
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MAKE A DATE WITH SUPERMIX 
x-ray film-processing chemicals 


FINEST RADIOGRAPHIC QUALITY. Supermix 
Developer brings out in films the utmost contrast, 
density, and fine radiographic detail. Use it to conserve 


the results of your exact and careful technic. Make a 
date today. 


SPEEDY PROCESSING. Requiring just 3 minutes to 
develop films and 1 minute to clear them, Supermix 


18 fast company—just what you need in these short- 
handed, overworked days. 


CONSTANT DEVELOPING TIME. If your Supermix 
Developer should begin to tire, give it a drink of 
Supermix Refresher. Thus you keep it pepped up, 
enabling you to maintain a constant developing time. 
QUICK, EASY MIXING. Saves you much valuable 
time, Simply pour Supermix concentrates into the 
lanks, add water of desired temperature, and your 


nines 
olutions are ready to use. 


ECONOMY. You'll spend less on Supermix liquid 


‘oncentrates than on conventional powders, since thev 
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are about 70 percent longer lasting. And if you use 
the Refresher, Supermix Developer will last up to four 


times longer than normal. 


Make a date with Supermix—order today from your 


nearby G-E Branch Office. 





Developer Refresher Fixer 
To make 1 gal. $1.00 $1.15 $1.00 
To make 3 gals. 2.75 — 2.70 
To make 5 gals. 4.50 5.25 4.25 


F.O.B U.S. Branch Offices 











Ueduys Best Buy - beS. ber Bonds 


Way, GENERAL @ ELECTRIC 
3% X-RAY CORPORATION 


2012 JACKSON SivD, 


CHICAGO, ILL., U. S$. A. 
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Tonnage Available 






























POWDER METALS & ALLOYS, INC. 
52 VANDERBILT AVE. NEW YORK, N.Y. 


Plant at Barberton Ol sane 
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GUARD EMPLOYEE HEALTH by installing 
Ruemelin Fume Collectors wherever weld- 
fan » ing operations take place. They remove 
noxious gases, heat and smoke at the 
source . eliminate employee fatigue... 
speed up welding operations. Built in 3 
foot, 9 foot and 15 foot sizes. Hundreds 
in operation all over the country. Write 
for bulletin No. 37-C. 


L, RUEMELIN MFG. CO., . 
3894 N. Palmer St., Milwaukee 12, Wis. 


RUEMELIN FUME COLLECTOR 
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in the metal industry, conservation of metals 
ind post-war planning.” Technical Ses. 
sions will be streamlined and comprehen. 
sive. Participating societies will be Amer. 
ican Society for Metals, American Welding 
Society, Wire Assn., and Iron, Steel and 
Metals Divs. of the American Institute of 
Mining and Metallurgical Engineers. 


What is claimed to be the first national 
convention ever held by radio will sabe 
place in September, that of the National 
Association of Foremen, designed to patri- 
otically save railroad transportation. The 
network program will be limited to one 
hour, with speakers of national prominence 
discussing questions of universal interes; 
to American industry. Throughout the 
country member clubs will hold local meet. 
ings at which they will listen to the ng. 
tional broadcast, then proceed with lo. 
calized discussions by various key men. 


Dean Harvey, Westinghouse materials 
engineer, was elected president of the 
American Society for Testing Materials 


at the annual meeting at Pittsburgh jp 


late Jume. He succeeds H. J. | pro 
fessor of textile engineering at Lowell 
(Mass.) Textile Institute. Mr. Harvey has 
been materials specialist witl sting 
housé ove! 40 years, and nti 
has been chief, Conservation D WPB 
John R. Townsend, material sta is en 
gineer, Bell Telephone Laborat , In 
New York, became vice presidet 

High school boys of 16 and ternal 
two weeks in the shops and tu ceks in 


high school, through arrangemer nade by 
Westinghouse Transformer Di Sharon 
Pa. They earn while they lear become 
machinist iourne ymen., mal 
y ana avratismen 

[here is a new type er, the 
human” engineer, states Reat niral ¢ 
H. Woodward, U.S.N. (Ret.) f of the 
Industrial Incentive Div., Nav ept. His 


job is stimulating the interest workers. 


He surveys the situation in each department 
of the plant, discovers the incentive prob- 
lems, and prescribes the appropriate reme- 
dies If efficient, he can tribute as 
much to production as any ot engineer 


of the more established professions 


j } ; +h 
Heat prostrations in steel pla auring ine 


&. l y © 4 
record-breaking heat wave in y summe 
were reduced to an all-ti? minimum 
throu gh the effects of me dica crence ana 

pie ia ¥. 
modern management method es Ame 


ican Iron and Steel Institute. Many larg 
plants reported no heat cramps nor prox 


trations. Chiefly responsible been the 
Lé Spre iH ) f calt lat Le [ arntsped d) 
Danie Other } we oO 
a hal nd si y ui 


» women work 


Another plant is © sold’ ot 
ducts Dis 


ers Northern Aircraft, Pr 4 
Aviation Corp., Toledo, Ohio Hence 
forth, women exclusively will be hired a 
production work. The company oa: 
precision aircraft engine and gu etl 
parts. Men are employed solely #& ! 
setters, supervisors and instructors. 
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Every man who works with Stainless Steel 


needs a copy of ‘he Handbook compiled by the et 
Rustless Iron and Steel Corporation. = 
, = 
It is the end-product of the vast experience of = 
the only company in the United States, all of S 


\\ 


whose facilities are devoted exclusively to making A 
Stainless Steel. 


In pictures, charts, graphs and photo-micro- 
graphs . . . in clear, explicit words ... it tells 
what Stainless Steel will, and will not accomplish. 
It is re woneteek on when, where, how and 










E us types of Stainless. A copy 

; Rastless. Recvics does nist stop with placing 
this book i i rn YOu hands. vary or: we receive 

from you is cheel an 

= (like all R = 





the applications ye Shainless Steel. “They will 
help you: to. avoid ordering the wron "i of 


Stainless ) 





iF IT'S URGENT 
ASK RUSTLESS BY PHONE. 
CALA WOLFE 54900, BALTIMORE, MD. 


; 


| 2s Producing STAINLESS 


if f 
|B steeL EFrclusiuely 
if 


BUFFALO © CHICAGO © CINCINNATI © CLEVELAND © DETROIT © LOS ANGELES © NEW YORK © PHILADELPHIA © DISTRIBUTORS IN PRINCIPAL CITIES 


RUSTLESS IRON AND STEEL CORPORATION, BALTIMORE, MARYLAND 


SALES OFFICES 
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Robert L. Coe, vice president, Chase 
Brass & Copper Co., Inc., bas been re- 
elected president of the Copper & Bras: 
Research Assn. Theodore E. Veltfort was 
re-elected manager and Bertram B. Caddle, 
secretary. 


“The cost of metals will go down 
sharply after the war, making possible 
their use to an extent undreamed of in 
the past,” stated B. W. Clark, vice presi- 
dent in charge of sales, Westinghouse, 
to the Electric League of Indianapolis. 
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ANACONDA 


The electrolytic refining 


| ANACONDA 
| SALES COMPANY 


25 Broadway, New York 
Subsidiary of Anaconda Copper Mining Co. 


News of Engineers 


William J. McMillen has been made 
manager of production and manufacturing 
of Mackintosh-Hemphill Co., Pittsburgh, 
having been assistant manager of roll sales. 
He started with that company 26 years ago 
as assistant in the physical testing labora- 
tory. 





E. G. de Coriolis, research director, 
Surface Combustion Div., General 
Properties Co., Inc., Toledo, Ohio, 


process, originally con- 
ceived for the treatment 
of complex lead-zinc ores, 
consistently produces zinc 


of the highest purity. oe 











was given honorable mention by the Na- 
tional Metal Trades Assn. for his de- 
velopment of the RX gas generator, which 
has effected substantial savings of critica] 
alloys used in industrial furnaces and heat 
treat processes. 





William P. Woodside has resigned as 
vice president in charge of research of the 
Climax Molybdenum Co., having spent 
the past half century in the steel industry, 
He joined Climax in 1926, was responsible 
for the formation of the research laboratory 
in 1931, and did much to make molyb. 
denum a prominent metal. Alvin J. Her- 
zig, chief metallurgist for Climax, will 
take over Mr. Woodside’s duties. 





Wilbur R. Varney has resigned as metal- 
lurgist and department superintendent of 
Taylor-Wharton Iron & Steel Co., Easton, 
Pa., to become a lieutenant in the Naval 


Reserve. For the past two years he has 
been instructor of metallurgy and metal- 
lography at Lafayette College Engineering 


Science and Management War Tr ng 


program 


John E. Mateer has been appointe! su- 
perintendent of the open-hearth urt- 


ment of Lukens Steel Co., Coatesvil 
having previously been assistant. | 1¢ 
ceeds Herman ]. Hofmann, who res zned 
because of ill health. Mr. Mateer ted 
his steel worker career in 1907 as loor 
boy in Luken’s open-hearth. He ked 
up to assistant superintendent i: ily, 
1940. Mr. Hofmann had worked a! © for 
both what is now Carnegie-Illin« ind 
Donner Steel Companies. 

George M. Muschamp and |! L 
Goldstrohm have been made vice p nts 
of the Brown Instrument Co., Phila hia 
The former will have charge of en, neer- 
ing, and the latter of productior Mr 
Muschamp directed development of eral 
electronic devices, including the enti- 
ometer for controlling industrial te: pera- 


tures. 

Ernest Muller has been appointed assis- 
tant to Mark A. Follansbee, vice presi 
dent in charge of sales, Follansbee Steel 
Corp., Pittsburgh, and will devote major 
efforts to post-war objectives. He majored 
in metallurgy at Sheffield Scientific School, 
and has been engaged in research for the 
U. S. Steel Corp. of Delaware. 








Joseph L. Mullin has been made gent 
eral superintendent of foundries, American 
Manganese Steel Div., American Brake 
Shoe Co. He had been works manager 
at the New Castle, Del., plant but will 
hereafter be at Chicago Heights, Ill. He 
was employed in 1914 by the then Edgar 
Allen Manganese Steel Co., as clerk in the 
annealing department. W. F. Kelly, plant 
superintendent at New Castle, succeeds Mr. 
Mullin, joined the company 1 
1925. 


having 





Der. Jchn J. Grebe, director, physical 
research laboratory, Dow Chemical Co., 
Midland, Mich., has been elected to 
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High Tensile \ 


Before war production claimed all industry’s attention, 
the Steel Cooperage & Coating Company of Detroit was a 
large producer of barrels. Always aiming at a better prod- 
uct, it selected N-A-X HIGH TENSILE Steel for its bar- 
tels, effecting substantial weight reduction and longer life. 


When the company shifted to war products, it was 
quite natural that with their experience and knowledge 
of this steel, their choice of steel to meet the exacting 


demands of ordnance equipment should also be N-A-X 
HIGH TENSILE. 


From barrels to tank wheels may seem a far step—but 
not when the experience and the materials are geared to 
change. Now the company, having converted fully to 
war production, has earned the coveted Army-Navy “‘E,”’ 


symbol of excellence in quality and volume of war 
production. 


This story has been duplicated many times over in all 
vn of industry. And when the war is over—and we go 
ack to making peacetime products again—the choice 
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naturally will again be N-A-X HIGH TENSILE. 


Send for your copy of a new booklet giving full in- 
formation on N-A-X HIGH TENSILE and N-A-X 9100 
Series of Alloy Steels. 
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ceive the Chemical Industry Medal for 
1943, to be awarded by the American 
Section of the Society of Chemical Industry. 
He invented the method of extracting bro- 
mine from sea water, and more recently 
led the successful development of styrene, 
Saran, a synthetic plastic, and butadiene 
monomer and polymer production. 

J. L. “Pete’’ Mauthe has been made vice 
president in charge of operations, Youngs- 
town Sheet & Tube Co., to succeed the 
late William B. Gillies. He will have 
charge of operations at the Youngstown 
and Chicago manufacturing properties, and 
supervise all mining properties. For 31 
years he has been with the steel industry, 





: igs like commandos, given 


both with Youngstown and U. S. Steel 
subsidiaries. He was a nationally-known 
football player with the Penn State team, 
which he captained in 1912. He is succeed- 
ed by Albert S. Glossbrenner. 


E. A. Koether, works manager since 
1936 of American Hammered Piston Ring 
Div., Koppers Co., has become technical 
assistant to the vice president and general 
manager, and will plan for post-war, de- 
veloping new products, machine design, job 
methods and manufacturing — standards. 
With his present company he has been as- 
sistant superintendent, superintendent and 
works manager. Edgar S. Freeman, Jr., 
assistant sales manager, becomes works 









those jobs that require “the best!” 


For those assignments where service conditions are known to be unusu- 
ally severe, or where they carry the unknown ‘’X-value” of stress that 
cannot be exactly figured, British Commandos and American Rangers 
are chosen in warfare. For those same assignments in war equipment, 
Ampco Metal is the usual choice of design or operating engineers. 

This special bronze alloy, like those special shock troops, has estab- 
lished a splendid reputation for delivering more than is expected of it. 
For a combination of high strength, exceptional life through resistance to 
wear, high fatigue strength, and general all-around versatile performance, 
Ampco Metal is without equal in the bronze alloy field. It plays a part in 
the construction of most aircraft, heavy ordnance, heavy machinery and 
machine tools. Put Ampco Metal to service in your equipment where parts 


ITHOUT 


are failing, and gain the satisfaction of solving a difficult 
metal problem... . Ask for ‘File 41'' — Engineering Data 
Sheets that give case histories and technical data. It's free. 


AMPCO METAL, INC. 


DEPARTMENT MA-8 


MILWAUKEE 4, WISCONSIN, 


AN EQUAL 


manager. He joined the company in 1920, 
becoming shop superintendent and later 
working with sales. 








Meetings and Expositions 


AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS. Salt Lake City, 
Utah. September 2-4, 1943. 


AMERICAN CHEMICAL SOCIETY, 
semi-annual meeting. Minneapo- 
lis, Minn. September 6-10, 1943, 








SociETY OF AUTOMOTIVE’ ENGI- 
NEERS, national tractor meeting. 
Milwaukee, Wis. September 23- 

24, 1943. 








ASSOCIATION OF IRON AND STEEI 
ENGINEERS, annual meeting. Pitts 
burgh, Pa. September 28-30 

1943 





SOCIETY OI AUTOMOTIVI ENG 
NEERS, national aircraft enginec 
ing and production meeting I 
Angeles, Calif September 


October 2, 1944 





AMERICAN INSTITUTE OF MINI 
AND METALLURGICAL ENGINEE! 
Iron and Steel Division, Elect 
Furnace Steel Committee, Ist 
nual conference. Pittsburgh, 
October 1-2, 1943. 





ELECTROCHEMICAL SOCIETY, ant I 
convention. New York, N 


October 13-16, 1943 


AMERICAN INSTITUTE OF MI 
& METALLURGICAL ENGINI 
Regional meeting: Inst. of Metals 
and Iron & Steel Divisions. ‘ 


cago, Ill October 16-19, 1943. 
AMERICAN SOcIETY FOR METALS, 
annual convention. Chicago, IIL 


October 18-22, 1943. 


AMERICAN WELDING SOCIETY, an 
nual meeting. Chicago, Ill. Oc 
tober 18-22, 1943. 


AMERICAN INSTITUTE OF MINING 
& METALLURGICAL * ENGINEERS, 
Petroleum Div., fall meeting. Los 
Angeles, Calif. October 21-22, 
1943 


AMERICAN INSTITUTE OF MINING & 
METALLURGICAL ENGINEERS, If 
dustrial Minerals Div., fall meet- 
ing Wilmington, Del. Octo 

21-23, 1943 
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AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS — 
AMERICAN SOCIETY OF MINING 
& METALLURGICAL ENGINEERS, 
joint fuels conference. ~ Pitts 
burgh, Pa. October 28-29, 1943. 
















METALS AND ALLOYS= 
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